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TYPICAL CASE- 
MILLING MACHINE 

Here is how War Assets Administration s 
new price has been set for a typical machine 
Model 2K Kearney and Trecker Milling 
Machine vertical knee action War Assets 
Administration SC Code 3^17 23 20 28 

Price (New) $7 054 00 

Previous W A A Sales Price 
(based on depreciation 
primarily) 4 091 00 

Average Market Value 2 5 56 00 

New W A A Sales Price 2 045 00 

Available for rebuilding 5 1 1 00 



MACHINE TOOL 

SALES DIVISION 


31 TYPES OF 
GENERAL 
PRODUCTION 
TOOLS REPRICED 

Boring Machine— Horizontal Preci 
sion Bridge Type Single and 
Double Fnd 

Chuckma Machine— Automatic Ver 
tical Multiple Spindle Type 
Chucking Machine — Sin^c Spindle 
Automatic. Horizontal Turret 
1 ype Machine 

Chucking Machine— Six Spindle Au 
comaiic Horizontal 
Dr 11 no Machine or Drill Prea^ 
Bench or floor Single or MultipTW 
Spindle 

Gear Cutting Machine for Straight 
Bevel Gears (Not Planer Type) 
Gear Hobber— Horizontal 
C tar Hobber— Vertical Universal 
( car Shaper— for External Spur 
Gears Only 

Tear Shaper— For Spur Gears 
External or Internal 
Gear Shaper— For Spur and Hel cal 
Tears External and Internal 
Gear Tooth SI aver— For External and 
Internal Gears (Rotary Type 
Machine) 

C ear Tooth Grinder— Generating 
1 ype for Spur and Helical Gears 
Gear Tooth Grinder— For Spur Gears 
External and internal 
(formed Wheel Type Machine) 
Grinders— Centerless 
Gr nder— Crank Pin Grinders 
Grinders — Plain External Cylindrical 
( r nder 

Grinder— Internal Cylindrical Auto 
matic Sizing 

Grinder — Internal Cylindrical 
(Hydraulic Feed Machine) 

Grinder — Internal Cylindrical 

Hydraul c Feed for Hole and Face 
Grinding 

Crinder— Surface Rotary Table Type 
Eathe— Multiple Tool Not Automwic 
Manufacturing lype Production 
Lathe 

Milling Machine — Automatic and 
Manufacturing Knee Type 
Milling Machine— Plain Bed Type 
Horizontal Spindle Machines 
MiilingMachine— Vertical Kneel ype 
(Not Including Bench Type) 
Polishing and Buffing Machine- 
Bench and Floor 

Prohlifi^ Machine— Vertical Fixed 
Bed Type Single and Multiple 
Spindle 

Tapping Machine— Vertical Single 
or Multiple Spindle 
Thread Grinding Machines 
Thread Milling Machine 
Turret Lathe— Ram Type Plain and 
Universal 
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W.A.A.’s NEW 
PRICING 
PRINCIPLE 


NEW “FIXED PRICE’’ POLICY 
ESTABLISHED ON 31 TYPES OF 
SURPLUS MACHINE TOOLS 

Here is good news indeed for the man who is trying to purchase general 
purpose production tools for replacement, reconversion or new enter 
prises Now you can go into any of War Assets 33 Regional Offices, any 
machine tool sue sale in the United States, or any approved War Assets 
Administration dealer and buy at the sarae fixed price, everywhere, the 
tools ID these 31 groups listed at the left No waiting for complicated 
figuring of prices, checks against priorities or other dcla)ing factors 
The tools are available in such quantity that your purchase can be cleared 
on the spot, and immediate delivery arranged 

But even more important is the principle under which the new low 
prices have been set As the scale at the right indicates each price takes 
ito consideration your costs of rebuilding the tool to ne^ condition, 
^ineenng, service, etc It is set well below the current market price for 
similar equipment sold on a full service basis The diffierential is approxi 
mately 25% below market •^enough for men with cooling know how" 
to realize a neat "extra profit and at the same time acquire modern 
machine tools 

Plan now to check at once the detailed price and specifications list-- 
now available in every War Assets Administration office (machine tool 
sales division) and the offices of vour approved W A A machine tool 
dealers* 


FOR DETAILED PRICE CATALOG 

WRITE, WIRE OR PHONE: 


if.f’ 


1 Vojifr Regular Machine Tool Dealer 

War Assets Administration has appointed 
more than 3,000 approved dealers through 
out the U S 

2 W A A Machine Tool Sales Dtt sston 

In any of the 33 War Assets Administration 
Regional Offices listed below 
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DIESILS. FUEL, AND POWER 


AmiFACTURCRS of the most efficient machines known 
today for converting oil to useful energy — Diesel engmes 
— are faced with a serious problem Their engines, by 
some mistakenly thought to thrive on almost any kind 
of fuel that is fed to them, dehver their peak efficiency 
only when operated on the right fuel (See also “A 
New Diet for Diesels^*' page 21, this issue ) 

But here's the prese/it catch The best grades of 
Diesel fuel, formerly a by-product of petroleum refin- 
ing which the refiners were glad to get rid of at a rea- 
sonable price, now loom large in the production of 
high-octane gasoline Catalytic cracking is the answer 
Cat- crack prs take m good Diesel (and furnace) oil in 
the process of turning out gasoline at a higher profit 
So It looks as though, if this trend continues, Diesel 
users are facing the possibility of constantly increasing 
fuel costs 

Of course it is probable that Diesels could be re- 
designed to use the poorer grades of gasoline-produc- 
tion by-products that result from cat-cracking proc- 
esses, but this would tend to obsolete some 97 million 
installed horsepower of Diesels now rendering good 
service Also, the poorer fuel oils would vitiate many of 
the advantages of the Diesel that are just becoming 
recognized 

Disregardmg, for the purposes of this discussion, any 
selfish motives of either the Diesel engine manufac- 
turers or the producers of Diesel fuel, there is one 
single pomt of interest and importance to every man, 
woman, and child in the United States This pomt in- 
volves the conservation of oil supplies The Diesel — 
whether on board ship, m a locomotive, doing humble 
service in a power plant, propelling a heavy-duty truck 
on the highway, of whatever — Is turning out the greatest 
amount of energy per gallon of crude removed from 
the bowels of the earth And these gallons aie limited 
in number It is simple logic, then, to conserve them by 
puttmg them to the most efficient use 

Gasoline is essential to our national economy, of 
course But so are tlie Diesels, and increasingly so 
There must be a meeting of minds in the Diesel and 
petroleum industries, to the end that each will benefit 
to the other’s advantage 

N B — American Diesels today consume a billion 
and a half dollars worth of fuel annually Some 64 
percent of the world s shippmg is propelled by Diesels 
American trucking is wide-open to Diesels, as yet only 
less than 1 percent of the trucks on our highways are 
Diesel equipped, leaving a fertile market if engine 
makers and fuel producers can see eye-to-eye for the 
future conservation of petroleum as a power producer 


HOW DOES IT SMELL? 

Does the product of your company have a character- 
istic odor’ If it does, you may not even be aware of it 
But it is quite possible that customers and potential ^ 
customers are — and therein may lie the difference be- ' 
tween a rising sales curve and one doing a no5e-(}ive 


jSf /!• P, P^ek 


It IS really astonishmg to find what effects odors can 
have on ultimate purchasers, and this applies to hard- 
boiled purchasing agents as well as to members of the 
fair sex selectmg their stockings and filmy undergar- 
ments in their favorite store 
Here are a few cases in pKiint Female employees in 
an industrial plant objected to a permeatmg odor around 
their machines Specialists investigated, found an oil 
to be the offender Addition of a chemical odor-sup- 
piessor saved the day Plastics handbags sell better in 
department stores if they are first treated to remove 
their natural odor Scented hosiery is bought In pref- 
ference to unscented hosiery but, oddly enough, a sur- 
vey has shown that purchasers are not consciously in- 
fluenced by the odor, they imagine that the scented 
goods have a better texture or a more appealing color, 
although texture and color are identical Here the nose 
obviously over-rules the other senses 
The list lengthens Manufacturers of such diversified 
things as carbon-paper, shoe-polish, paints, textiles, 
waxes, rubbers, and so on, are applymg the odor-im- 
proving technique to their products with mcreasingly 
effective results 


NEW PRODUCTS PROM OLD 

Taking things apart and puttmg the parts together 
again to form entirely new products is a favorite pas- 
time of the industrial researcher Now M W Kellogg 
Company has come up with a new process, using liqui- 
fied propane gas at a pressure of 560 pounds per square 
inch as a solvent, for separating a vast number of use- 
ful products from fish and vegetable oils At this pres- 
sure, a variation of one or two degrees, Fahrenheit, can 
mean the difference between producing a vitamin, a 
better soap ingredient, a paint that dries quicker, or 
more salad dressing Into the process can go fish oils, 
soybean oil, tallow, cottonseed oil, and the like Out of 
It comes refined products of greatly mcrcased value, at 
a relatively low cost per pound for processing 


STRAWS IN THE WIND 

Keep an eye on Brazil as an important future source 
of raw materials for industry m the United States as 
these lines go to press, the writer is leaving for an ex- 
tended tour of the non-ferrous nrunes and mllLs of 
Brazil, report will appear next month Thin wood, 
held together with cotton tape and adhesives, is making 
its mark in the wooden box Industry, where thick sec- 
tions of materials were formerly thought indispensable 
A new chemical, sprayed on trees and plants, seals 
out insects and fungus organisms, expands with growth, 
and is reported to have no deleterious effects on fruits 
Or vegetables 
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50 Years Ago in . . 



that lead to the t a tfam platform. The bait, or laovabla floor- 
ing, hai an Inclination of 35 tha vartieal lift being 

7 faat, and it travak at th# itpiiad of BO faat par mlntita 
^Broadly atatad, tha davica it an indinad bait oonvayor, 
gtmilar In iti action to thoaa which are uaad for rak- 
ing baggaga from a ttaamar’s deck to tiw dock level It 
conaifts of an endian belt, made up of tranavetae cast iron 
slats. The capacity of an elevator 20 inches wide is 3.000 
persons per hour** 


f Condensed from Issues of January, 1897) 


NICKEL STEEL — **Outaide of the application of mckel steel 
by the United States Navy to armor, angles, rods, thin plates, 
engine shafting, hull plates, an experimental gun, the bar- 
rels of small arms, torpedo netting, etc., may be mentioned 
its i 4 ;>plicatlon to bicycle frames and handle bars, steam 
boilei^ and difficult steel castings In fact, wherever a 
lough metal of high resistance and low corrodibility is 
wanted, this alley is applicable*' 

WELDED RAILS — **The first efforts to secure a continuous 
metallic joint in railroad rails were made by electrical 
welding and this was followed by what is known as cast 
welding As to the question of expansion and contraction 
of the rails due to change of temperature, it was proved in 
an experimental test at Johnstown, a few years ago, and in 
subsequent testa, that the elasticity of the steel is capable 
of accommodating such changes of length as take place 
Mr W K ^wen, superintendent of the Chicago City 
Road , stated that, of the 17,000 cast welded joints made 
on his road In 1895, only 154 were lost, and these breakages 
were due to flaws in the metal Comparative tests have 
shown the joint to be 'far stronger than the rail itself**' 


EXPORT ~ "There is no doubt that the American manufac- 
turers of labor-saving machinery and implements are de- 
voting more attentipn to the possibility of building up and 
extending an export business with foreign countries than 
they have done for many years'* 

PIGEONS — "The use of homing pigeons sb messengers is said 
to have received considerable attention at the United States 
Naval Academy Many newspapers use pigeons as mes- 
sengers with decided advantage for the transmission of 
news, and so some of the recent election returns were 
brou^t in by carriers Improvements in method and ap- 
paratus follow the new uses of the birds The old way of 
attaching a quill with the message to the tall feather of 
the homer has been Improved recently by an invention of 
Prof Henri Marion, of the Naval Academy, a small water 
tight aluminum message holder, weighing less than eight 
grains, which can be fastened to the pigeons m an instant" 

PATENT ATTORNEYS -"The public, it U to be hoped, are 
awaking to tne fact that the personal element in patent prac- 
tice needs purification. Under existing conditions, inventors 
themselves must do the punfymg by selecting reputable 
firms for the^ representatives m Patent Office proceedings ** 


GLASS BRICK — "A feature of the recent Stuttgart exhibi- 
tion was a dl^lay of buildings which were constructed of 
what k known as the Falconxiier's blown glass brick The 
bricks are blown hollow in the same way as a bottle, the 
color which k most commonly used being a very light 
bottle gre«i, bottle glass being the strongest, though yellow 
bsxiwn or o^er shades of green may be used if desired » 
Periiaps the most valuable feature of these bricks is that the 
air which flwy contain is an excellent non-conductor of 
heat, and tends to keep a house cool in siunmer and warm 
In winter** 

PAPER CLOTHING — "The Japanese have for a long time 
been making underclothing of their finely crisped or grained 
paper after the sheets have been pasted together at the 
edges so as to form large pieces" 

ESCALATOR — "The accompanying engraving shows the 
working of a new style of elevator which is being put to a 
practical test by the trustees of the Brooklyn Bridge 
The elevator is placed to the right of one of the stairways 



100 Years Ago in 



(Condensed from Issues of January, 1847) 


BULLETS —"There is a machine employed in St liouis in 
making bullets, of which it turns out 180 per minute — Two 
millions of balls have been shipped for the seat of war 
within two weeks " 

UNION STATION —“A movement is being made at Wor- 
cester, Mass , to erect a new central depot which will ac- 
commodate and concentrate the business of all railroads, 
and promote the convenience of the public by enabling all 
the railroads coming into Worcester to centre at one point 

WAR SHIP — “There is now before Congress the plan of a 
fireship, made by Mr Brown, of Illinois, for marine and 
harbor defence It is so constructed as to reflect off shot, 
while it U capable of enveloping m a single moment, an 
enemy's ship In a sheet of inextinguishable fire** 

BRIDGE — “An iron bridge, in size and magnificence, per- 
haps, never before equalled, is about to be erected, with a 
corresponding viaduct across the Tyne, from Qateihead to 
Newcastle-upon-Tyne for the Newcastle and Berwick rail- 
way It k to consist of six cast iron circular arches, wUh 
a curved approach at each en<L The q>an of the ardies wfU 
be 125 feet, supported on pillars 2V/^ feet high, and 14 Indies 
square" 

^ STEAMER — “We learn from Pittsburgh that the iron steam- 
frigate Allegheny, will be completed and read^ to launch in 
February next" 
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Drop who wt^orgoiB^ otfmtioo tHh M 
bfrck fhhkot lobormforf * f«/oir, Ht 
ttow drop who now Potng tnthHod 

WE’RE GUD THAT BIRCH TREES SWAY 


The telephone wire which runs from the It has met many tests, over 6 or 7 years, 

pole m me street to yOur house is your in the laboratory and in field ex^nments 

vital hnk with the wll System More It has been strung through bitch thickets 

than 17,000,000 such wires are in use —rubbed, winters and summers, against 

The wire becomes coated with ice, it trees, and blown to and fro by winds In 
J5 npped hv gales, baked by sun, tugged tests its tough cover lasts twice as 

at smaQ boys* kite strings Yet Bell long as *at of previous wtes. 

Laboratones research on every matenal House by house, country-wide, the 
that goes into a diop-wire— metals, rub- new wire is gomg into use Wire is only 

hers, cottons, chemicals-keeps it strong, one of millions of parts m the Bell Sys 

cheap, and ready to face all weathers tem All are constantly under study by 

Now a new drop-wire has been devel- Bell Telephone Laboratories, the largest 

oped by the Laboratories which lasts even industnal laboratory in the world, to im 

longer and will give even better service prove your telephone service 

BILL TILiPHONi LABORATORIES 

eUPlOMtNQ DiriSiNQ AND ^tMfiCTJNQ CONTiNDiD /MMOKfWfWtS AND tCONOtdteS IN HUPHOM SHftC§ 












Vibration txcttart on eoch fuMlogo boom of Northrop F*I5 plono art anargixtd by aioctronlc Mnit iwt vWUt ot loft 


Vibrah^ Effects, Sometimes Reveoled by Structural Foilures, and 
Always Hord to Evoluote In Design, Are Accurately and Safely Tested 
by Electromagnetic Vibrators With These Units, Forces of Controlled 
Amplitude ond Frequency ore Conveniently Used on Critical Members 


By JOHN MARKUS 

/iaoelat« Sdltor ficetronfci 

W ITH a distinct trend m in- 
dustry toward bght metals 
and high speeds for machmes as well 
as motor vehicles and aircraft, vi- 
bration testing becomes an impor- 
tant field of mvestigatlon As speeds 
go up, flutter tests become increas- 
ingly more valuable, and are abso- 
lutely essential in aircraft and 
rockets approaching or exceeding 
the spejsd of sound 
Great bridges, designed to with- 


stand static lockls with an ample 
margin of aiflety,^ have crashed to 
destruction once set in vibration by 
gusts of wind, critical moving mem- 
bers of machines have failed mys- 
teriously after long periods of satis- 
factory service, simply because met- 
als get tired or fatigued when sub- 


jected to apparently insignificant vi- 
bration for a long period of time 
Exposing experimental structures 
to electronically produced and con- 
trolled vibrations at accelerated 
rates is a simple and effective way 
of determimng beforehand whether 
designers have properly allowed for 
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• LOOKING AHIAD • 

F«w«r my%Htiou% striicturol Occi- 
dents^'. . Longer Nfe for mochinery 
subjected to vibration. More effi- 
cient, lighter designs through elimi- 
nation of unneeded "beef". . . 
Smoother riding buses ond trains on 
better spring suspensions. 


the most severe conditions of vibra- 
tion that mi^t be encountered in 
actual use Thousands of dollars can 
be saved and many human lives 
and injuries can be spared by mak- 
ing such failures occur before a 
single production model has left 
the factory, and by correcting de- 
sign faults before they can take 
their tolL 

To accomplish such testing, the 
principle of resonant vibration is 
now bemg utilized m an electronic 
vibration exciter for structural tests 
One or more shaker units, each es- 
sentially like a radio loudspeaker 
without the latter’s paper cone, are 
positioned near the automobile body, 
structural beam, aircraft fuselage, or 
other structure to be tested The 
moving element of each shaker is 
coupled to a metal rod that fits onto 
a rubber suction cup attached to the 
structure Thus the shaker need only 
be energized at the natural vibrat- 
ing frequency of the structure in 
order to produce, in a few minutes, 
vibrating forces so strong that iron 
beams snap m two, huge aircraft 
fuselages pop or “oilcan” like a 







- ^ " 





child’s toy cricket, and 30-ton 
bombers actually bounce off their 
landing wheels 

Finding the right vibrating fre- 
quency and supplying sufficleni 
power to the sheers at that fre- 
quency is the job of the two elec- 
tronic cabinets which constitute the 
heart of this new structural testing 
equipment. Made by The RoUin 
Company, the electronic vibrator is 
primarily designed for makmg Sut- 
ter tests on large aircraft structures 
It provided separately exciting vi- 
bration at each mechanical resonant 
frequency of the umt imder test, as 
contrasted to brute-force mechani- 
cal apparatus by which vibration is 
created through the use of a rotating 
unbalanced mass driven by a con- 
stant-speed motor 

In coanparison with such mechani- 
cal systems, the electronic method 
offers a much greater flexibility and 
far more accurate control over the 
vibration forces being ai^ed. When 
desired, vibration forces may be 
establijdxed accuracy and shmil- 
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poinU 

ftructure. Also, the <HP»enitor hiv 
fingertip control over the phase and 
an^tude relationships of the iev* 
eral vibration forces being exerted, 
permitting excitation of torsional or 
bending stresses, either symmetrical 
or anti-Bymmetrlcah at will 

TREMENDOUS FORCES - The 
Douglas C-74 (DC-7) airplanet for 
example, was caused to bounce verti- 
cally on its landing gear by apply- 
ing vibration exciting forces to the 
wings, adjacent to each side of the 
hiselage The mass of the airplane 
—30 tons — and the compliance of the 


&v,. 








tires resonated at a frequ^cy of 
114 cydes per minute Two electro- 
oiagnetio shakers were used and 
the peak force required to produce 
the vertical bouncing was only 45 
pounds per shaker Thus, tremen- 
dous mechanicel forces can be de- 
veloped through the phenomenon 
of resonance 

In another test, the wing of a large 
airplane was excited by anti-sym- 
metrical bending forces. These im- 
parted a torsional motion to the 
fuselage^ causing the entire tail as- 
sembly to whip from side to side 
and making the fuselage produce 
loud snapping sounds like those of 
an oilcan being pressed on the bot- 
tom. 

The equipment is also ideally 
suited for making aoceteated re- 
peated load or ^tlgue tests — to the 
point of failure or dastructicm— to 
deteraoiue the physical properties of 
ymrifim structUFal members or cer- 
tain snkterials; ^ resonant force of 
30Rpaands, fb^pxampk, may be ex- 
•rlb^ akemal^ In tension and 


compression on a sample structural 
member for 80,000 cycles in two 
hours A similar test employing mo- 
tor-driven, cam-operated apparatus 
operating at the rate of 10 cydes 
per minute wotild require well over 
100 hours ^ ' 

An outstan4iDg factor in this 
method of fatighe testing is that in- 
cipient failuriB^ the sample throws 
the system offribonance The reso- 
nant frequency is reduced and con- 
tinuing reduction is an indication 
of ImpendityKilpiiiure of the sample 
material 

The driving force of the testers 
is produced by electromagnetic vi- 
bration motor or shaker units em- 
ploying the sfime principle as the 
electro-dynamic loudspeaker of a 
radio set The^^ shakers are ener- 
gixed by a j^^um-tube oscillator 
and power amplifier The frequency 
of the oscillator can be ccxitroUed 
over a range from two cycles per 
second to over 500 cycles per second 

A shaker dMi comprises a mov- 
able armature coil suspended in the 


Eltctronic tqiitpmtnf in coblntft (oborti will drive ilioken 
on floor over o wide frequency- ompUtude range Shoker 
unit (left); ii betKolly timllor to e rodie loadtpsoker 


air gap of a magnetic circuit op- 
erated at high flux density The fleld 
coils which produce this strong mag- 
netic flux are wound with 100 
pounds of copper wire The complete 
shaker weighs about 225 pounds and 
can produce a peak blocked driving 
force of 150 pounds. A mechanical 
connection to the armahire transfem 
this force to the structure under test 
In operation, the armature coil 
can move as much to % mch in 
either directions from the rest po- 
sition, less than five pounds of 
pull being required to move it all 
the way A unique copper suspen- 
sion system keeps the coil centered 
in the air gap during motion 


PHASE RELATIONSHIPS - Many 
vibration tests require means for 
applying vibration forces of difier- 
ent phase to two points on a struc- 
ture, such as for creating torsional 
types of vibration. For this reason, 
two identical electronic exciters are 
provided, each in Its separate cabi- 
net and drivmg its own pair of shak- 
ers If only one pair of shakers is 
required the unus^ unit then serves 
as a standby set, a desirable feature 
since interruption of tests on a large 
structure is quite expensive 
In addition to controlling the 
phase, the amplitude relationship 
between the two cabinets and pain 
of shaker units can be oontlziu- 
ously contrdled to the point where 
one pair of diakers prodluces a rela- 
tively low driving force while the 
other pair is producing a hi^ driv- 
ing force In this manner, sweq;>ing 
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of the point of application of the vi- 
bration force being applied to a 
structure may be varied at wUL The 
equipment ia flexible, and the vari- 
ous types of tests which can be set 
up is limited only by the ingenuity 
of the operator 

Smaller shakers are available for 
testing small structures and for use 
in locations where it is difficult to 
mount the standard shaker units 

Symmetrical bending forces may 
be produced in a structure by at- 
taching the two shaker units ad- 
jacent to but slightly beyond the 
nodal points in the vibratmg struc- 
ture and operating the shaker umts 
in phase Symmetrical wing bending 
m an airframe, for example, is ob- 
tained by attaching one shaker unit 
to the left wmg and the other shaker 
unit to the right wing at a pomt in- 
board from each wmg tip equal to 
approximately one third the total 
wing span of the aircraft Anti- 
symmetrical bending, on the other 
hand, is obtamed by attachmg the 
two shaker units to approximately 
the same point as for symmetrical 
bending, but with the shaker units 
operated 180 degrees out of phase 
By changing the phasing switch on 
the electronic control panel from 
zero to 180 , either symmetrical or 
anti-symmetncal bendmg can be 
quickly obtained 

Simple bending stresses in a canti- 
lever beam aie obtamed by attach- 
ing a single shaker unit at a suitable 
point along the length of the beam 
The greatest i esonant forces are 
pioduced and the largest force is 
exerted by the shaker unit when il 
IS attached to the beam at a point 
adjacent to the fulcrum at a dis- 
tance equal to not moie than one 
fourth the total length of the beam 


Torsional vibration may be ob- 
tamed by attachu«g the shaker units 
to opposite edges of the structure 
The two shakers are then operated 
with an 180 -degree phase relaticm 
so a rotational motion is imparted to 
the structure unde}' test In testmg 
the wmg of an aircraft, one shaker 
unit is attached adjacent to the lead- 
ing edge and the other adjacent to 
the trailing edge of the wing, and 
the frequency dial^of the oscillator 
IS adjusted until torsional resonanc*^ 
occurs 

CONVENIENT APPLICATIONS - 

The shaker units are most con- 
veniently attached to a structure by 
means of rubber suction cups A cup 
between four and six inches in di- 
ame^ei, having a short length of 
metal shaft % inch in diameter ex- 
tendmg from the rear of the cup, is 
usually satisfactory 
The shaker units may be ipounted 
on movable platforms of such height 
as to provide for then attachment 
to a desired point on the structure 
being tested These platforms must 
be rigidly constructed to prevent 
resonance from occurring which 
might cause the platfoi m to collapse 
In certain cases, when it is not con- 
venient to employ a movable plat- 
form for mounting the shakei units, 
they may be suspended by ropes so 
as to act as a pendulum having an 
extremely low-freouency i esonant 
period When so mounted, the 
lengths of the ropes are such that 
the 1 esonant pei lod of the pendulum 
is below the lowest fiequency at 
which the structure is to be tested 
and the shaker units aie guyed to 
pi event them from tending to ro- 
tate Resonant peiiods in the sus- 
pension ropes and the guy lopes do 


occur but they are dampened out by 
bags of lead shot suitably placed 
along the length of the ropes. 

A Bx>ecial brittle metal coupling 
rod is employed for connection be- 
tween the armature and the struc- 
ture, to prevent damage to the 
ai mature coil through lateral mis- 
alinement It is more economical to 
lum one of these mechanical fuses 
than to damage an armature coil 

The vibration at various pomts on 
the stiTictuie under test/ may be 
measured by suitable strain-gage 
equipment and recorded on an elec- 
tionic multi-channel recorder Such 
records peimit accurate determina- 
tions of the stresses developed in a 
structure at each frequency Twelve 
different locations on a structure 
tan readily be monitored simul- 
taneously with this recording equip- 
ment, including locations that would 
not be accessible to an observer dur- 
ing a test 

Similarly, m the automotive in- 
dustry, the electionic exciter can be 
used to induce shimmying action m 
fiont wheels to see which part of the 
steering system will fail first, in 
buses, streetcars, or railroad cars it 
can sweep through all the bump 
frequencies that might be en- 
countered on the road to see if any 
can induce annoying sympathetic 
vibiations m the frame of the ve- 
hicle, m any other structure inher- 
ently capable of shaking itself to 
pieces, this electronic exciter can 
simulate such vibration m the safety 
of the test laboratory, under illumi- 
nation of stroboscopic flash lamps so 
that engineers can actually see what 
goes on during each phase of the 
test 

Thus, where electronics heretofore 
seived puncipally in tests aimed at 



Mflltl-channfl recording tgslpmont on toblo provide pormanMt record of vlbrotioii effects obtoined with electiMic ekciftr 
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eliminating vibration in structural 
members, it is now coming into its 
own as a sbmulator of vibrations 
Industrial applications for this new 
testmg technique are limited only by 
the imagmation 


m m m 

TILEVISION COLOR 

Tfonimitted Electron/colly 

In Laboraiory D^monsfrafion 

Recently demonstrated In experi- 
mental form, all-electronic color 
television successfully transmitted 
color slides and a color movie car- 
toon over wires to receivers that 
reproduced them on a 15 by 20- 
inch screen in natural color The 
transmitter of the all- electronic sys- 
tem splits the scene to be televised 
into three colors — red, green, and 
blue — by means of color-separating 
mirrors. Each color is then fed to a 
photoelectric cell to convert it into 
corresponding electrical impulses, a 
feature made possible by use of a 



Afl-sUctronic ttltvlsion rtcthsr 
(obovc) hout«i "TrinoKopt" omm 
bly i« lower cobintt, projects imopoi 
to form colorod ptetare on serton 
Diopromi (below) show theory of 
tbree-cbonnel tender ond receiver 


scanning cathode-ray tube aa the 
light source for the film. The three 
signals formed by the impulses are 
transmitted simultaneously instead 
of in sequence as mechanical sys- 
tems have done in the past 

In the receiver, the three signals 
are fed to separate projection-type 
cathode -ray tubes, called a Trine- 
scope The three images are pro- 
jected onto a translucent screen so 
that the three colors are precisely 
supei imposed to produce the final 
complete color scene, accordmg to 
the demonstrators, RCA Labora- 
tories 

Buyers of current television re- 
ceivers may, if the Federal Com- 
munications Conunission establishes 
standards for color television based 
on this electronic method, use pres- 
ent receivers to view future color 
broadcasts in black and white by 
addition of a converter costing from 
$25 to $40 This converter would 
tune to the higher frequencies— 480 
to 960 megacycles — for which color- 
television operation is planned By 
the same token, buyers of future 
color receivers would be able to re- 
ceive the present lower-frequency 
black-and-white broadcasts on the 
green channel of their color re- 
ceivers However, commercial color 
television is not expected to have all 
the bugs removed until about 1950, , 
when many of the present black- 
and-white receiveis will be due for 
trade-in- an3nvay. 

HIGH-FREQUENCY STOVE 

Cooks or Dofrosts 

Foods in Rocord Time 

Usmo a radar-transmitter tube and 
a horn antenna, an unusual cooker, 
called Eadarange, bakes biscuits 
and ginget'bread in 29 seconds, cooks 
hamburgers with onion in 35 sec- 
onds, and grills a frankfurter and 
roll in eight to ten seconds A pack- 
age of frozen food can be defrosted 
In a few seconds, and cooked almost 
as fast 

The equipment has the magnetron 
and horn assembly mounted above 
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Rodlo-frwqutnqf cookar, tida ponali 
ramovad, is damonstratad on het*dog 
in ''ovan Cooking tokos 10 seconds 


the cooking area, so as to beam the 
I adio- frequency output into the food 
being cooked In operation, a timer 
IS set for the desiied cooking time 
and a button pressed When cooking 
IS completed, the timer automatically 
shuts off and the food is ready to 
eat, according to the Rajrtheon 
Manufacturing Company The power 
supply IS located in the base of the 
cabinet * 

RADIO PLANE TIMER 

Operafes Regardless of 

Weetfher, A/iitude, or Speed 

Installed at two Army Air Forces 
speed courses, a radio-beam speed- 
ometer for aircraft employs three 
parallel radio beams at right angles 
to the charted course of the plane 
As the plane crosses each beam a 
signal is flashed to a central re- 
cording station, and the time elapsed 
between signals is measured against 
the known distance between beams 
to show the speed at which the plane 
is traveling The radio-beam sys- 
tem operates accurately in any 
weather and any altitude and is the 
first system capable of measuring 
speed at or above the speed of 
sound 
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Taking 


THE STRESS 

out of 

STYRENE 

AnnMiing Polystyrene Plostics Parts Requires a Simple but Specific 
Technique Controlled-Cycle Water Boths and Fixed-Temperature 
Ovens ore Practicol if Results ore Checked By the "Kerosine" Test 

By CHARLES A BRESKIN 

Editor Modem Plattioe 

A S A MiANS of preventing fall- factory service Is to be had And 
ure of polystyrene plastics polystyrene sometimes suffers from 
parts due to thermally or mechani- erratic behavior in use as a result 
cally induced sti esses, more and of stresses Induced by its high co- 
more molders of thi^ material are efficient of expansion— 10 to 15 times 
annealing their finished products that of steel Other factors affecting 
The importance of this technique applications of this plastics are its 
stems, in part, from the broadening low long-time strength and its sus- 
lange of applications to which sty- ceptabillty to some chemicals and 
rene is being put Many molded ar- vapors 

tides are subjected to considerable Because of the tremendous vol- 
abiise, sharp knocks, and so on Re- ume of polystyrene now being pro- 
fngerator freezer doors, for ex- duced, assurance of satisfactory per- 
ample, or brush backs, or mixmg formance in consumer goods and 
units for the kitchens, all common- therefore its proper annealmg, has 
ly made of styrene, are often treated become vital to all users and pro- 
in a manner that requires them to ducers of plastics Polystyrene was, 
be free of built-in stresses if satis- according to figures suppbed by the 
" » i » Plastics Materials Manufacturers 

Association. Inc , being made at the 


rate of 53,700,000 pounds per year 
during the first seven months of 
1946 But since then many new 
plants have gone into operation 

The increased production of this 
plastics material hat been phe- 
nomenal during the past few years, 
the 1945 rate being 32 times that 
in 1938 And with this greater avail- 
ability has gone, as mentioned 
above, a proportional expansion Ul 
the applications to which it is put 
From gadgets it has spread to the 
industrial, gift, fashion, and home- 
apphance fields It is noW to be 
found in synthetic jewels, refrigera- 
tors, brushes, cosmetic containers, 
and a multitude of other end prod- 
ucts 

One of the big factors in the 
growing use of polystyrene has been 
its relatively low cost And, because 
of the resultmg quantity that is be- 
ing produced, it is in better supply 
than many other plastics materials 
although the demand-supply ratio 
was recently estimated at 2^ 1 In 
any case, the present volume of 
polystyrene passing through mold- 
ing plants points to the importance 
of a wider knowledge of its anneal- 
ing technology 

WHAT ANNEALING MEANS - 

J H 1 'uBois, in his book entitled 
“Plastic has suggested an accel- 
erated test to determine whether 
or not a molded styrene article will 
“craze,” if it does, It is an mdication 
that the piece may be improved by 
an annealing operation Mr DuBois 
stipulates that a small hole be drilled 
in a sample of the finished piece, 
followed by the application of a 
drop of kerosme Any tendency to 
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Stondord anntoling qrcles for round pofyifyrono rods (obO¥«) ond for tJobf of 
Ht« Mm« ptosfici (below) moy be modified to luit octvol producHon problemi 


inch and \1nd0r, for axample, pre- 
•mt thia problem. To prevent this 
warping, the ityrene may be packed 
in a metal-slat rack which allows 
the pieces very limited motion and 
keeps them straight during the an- 
nealing process 

Standard annealing cycles for 
round rods and molded slabs are 
presented in the accompanying 
graphs For round rods m Figure 2 
and for slabs in Figure 3 the ordi- 
nates are bath temperature in de- 
grees, Fahrenheit, while the abscis- 
sas are elapsed time in minutes 
from the initial equilibrium tem- 
perature of the bath These cycles 
have been tested over a jjerlod of 



• LOOKING AHEAD • 

Fewer consumer "'gripes'' about plos- 
tics orhcles that disintegrate in 
use Applicotion of low-cost sty- 
rene to more "quality" products 
when stress problems are under- 
stood Developments of faster 
production-annealing systems 


craze will show up very quickly 
The definition of annealing does 
not mean the same thing in all arts 
In the metal Industry the term re- 
fers to the soft state of the mate- 
rial which is usually achieved by 
heat treatment As for the annealing 
of glass, there are two schools of 
thought The more general idea de- 
fines annealing as a cooling cycle, 
starting at a high-temperature 
stress-free state, which permits the 
glass to reach equilibrium at room 
temperature with small mternal 
stresses The newer concept regard- 
ing the annealing of glass includes 
not only a condition free from 
mechanical stresses and double re- 
fraction but a condition in which 
the glass is established in equilibri- 
um as regards its molecular state 
The analogy between annealing 
glass and annealing polystyrene 
plastics IS rather close, although the 
basic structures of the two mate- 
rials are not the same Stsrrene dif- 
fers from glass m that it has long- 
chain molecules with few cross 
links It IS not truly viscous, as is 
glass, even at high temperatures 
But it does have a yield point of a 
sort, that Fs, its viscosity varies at 
constant temperature as some func- 
tion of the speed of flow — being 
lower at high speeds 

ANNEALING PROCEDURES~Dur- 
ing the past several years, one 
manufacturer of po^tyrene, the 
Plax Corporation, carried on a 
study of the annealing of this plas- 
tics. This company's annealing is 


done in a watei bath which is cir- 
culated by a propeller and whose 
temperature is controlled automati- 
cally The stainless-steel tank used 
for annealing is constructed with 
two sets of coils, one for steam to 
heat the bath and one for cold water 
to cool the tank m short cycles 
According to the needs of a par- 
ticular polystyrene part being an- 
nealed, the finished plastics piece is 
heated and then cooled for speci- 
fied periods of bme The cycle is 
established on sample annealing 
luns, after ^hich a master cam is 
constructed * which will automati- 
cally hold th/lcontroller regulating 
the bath to this particular cycle of 
heatmg and When the end 

of a cycle is reached, the poly sty - 
lene parts being annealed are re- 
moved A MW load may then be 
placed in llK'tank at once and al- 
lowed to heat up with the bath, or 
the bath may be started up and the 
plastics parts placed in later when 
some higher temperature has been 
reached The new charge of parts 
and their bol^g rack lowers the 
temperature el the bath somewhat 
and the controller must not 

be started until the charge and the 
bath are in equilibrium. 

In certain styrene parts there is a 
tendency tqjy^pd warping because 
of onentatiofi^ strains Rods of % 


time and found satisfactory They 
aie designed to give the shortest 
possible time for the required de- 
gree of annealing with a computed 
safety factor of two 

The four parts of each annealing 
cycle include the holding time at 
184 degrees, Fahrenheit, the initial 
slow cooling rate, 184 to 170 de- 
gtees, Fahrenheit, the next slightly 
faster cooluig rate from 170 to 160 
degrees, Fahrenheit, and the final 
slightly faster cooling rate, 160 to 
150 degrees, Fahrenheit At 150 de- 
grees, Fahrenheit, the parts are re- 
moved and allowed to air cool 

With both the round rods and the 
molded slabs as charted, the theory 
IS that the time required dunng any 
cycle will vary as the square of the 
diameter, if the stress at the center 
IS kept constant The time for a slab 
four-inches thick would be four 
times that of a two-inch thick slab, 
and 16 times that of a one-inch slab 
A slab, incidentally, requires twice 
the time of a round rod of the same 
thickness 

Working on the basis Just demon- 
strated, any other cycle can be de- 
rived very simply if any one of the 
factors is known It can be se«i In 
Figure 2, however, that the cycles 
for one-inch dieuneter rods and 
under are gradually lengthen^ 
over what would be required by the 
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square law, and that the shortest 
cycle is for %-inch diameter, with 
a total time of 43 minutes This de- 
parture from the formula is due to 
the fact that the annealing bath 
cannot be made to follow faster 
cycles with accuracy, and that small 
temperature lags in the cycle for 
less than one-inch diameter lods 
require a greater safety factor 

MACHINED PARTS — Even m parts 
machined from annealed styrene 
stock there are problems of further 
annealing because of machining 
stresses These, however, aie usu- 
ally confined to a comparatively 
thin layer of material immediatel> 
adjacent to the machined sui face 
Here, the annealing is merely a 
matter of removing the stresses in 
the surface layer only, no large 
body strains being involved 
To carry out the annealing sys- 
tem described by the Plax Corpora- 
tion, all that IS needed is a simple 
heat treatment for a short period 
of time The machmed parts are 
loosely plied in y4-mch wire-mesh 
baskets to a depth of about four or 
five inches The basket can be of 
any size that will fit a small tank 
stirred by a small propeller Also, 
the basket should have a cover to 
pi event the parts floating out while 
submerged in the water bath 
The loaded basket is lowered into 
the bath so it is covered by at least 
one inch of water and allowed to 
remain for 20 minutes It Is then 
lifted into the upper part of the tank 
to a position about one inch above 
the liquid In this position the parts 
dram for 20 minutes They are then 
removed and alloued to cool m the 
air until all the parts have cooled 
to a tempeiature of 150 degiecs, 
Fahrenheit, or btlow 


Because water evaporates very 
lapidly when maintali;^ at a tepi- 
perature of 184 dettM, Fahrenheit, 
ethylene glycol is added to the 

bath If it is use^ the annealed 
styrene parts be carefully 

washed after their treatment to re- 
move any trace of glycol since the 
latter is not a very good electric in- 
sulator and does not dry readily 
from the plastic Swishing the 
baskets in several of water 

held at a temperature of about 
140 degrees, Fahrenheit, will usually 
do the iinsing satisfactorily 

ANNEALING TESTED - Early m 
the research work it was found 
that in order to ascertain whether 
or not the annealing work was be- 
ing done satisfactorily at was neces- 
sary to develop a quick, easy, and 
leliable test of the finished pieces 
Consequently the "kerosine” test 
was worked out In this test a 
representative piece of the annealed 
styrene is immersed in kerosine for 
one minute at room temperature 
—20 degrees, Centigrade plus or 
minus five degrees— then removed 
without wiping arfff observed for 
results If the piece is free from 
tracks at the end of 30 minutes 
lifter its removal from the kerosine 
the annealing is con^dered satisfac- 
tory This test IS applied only to 
such pieces as will not receive any 
subsequent machining 

In the case of long rods which 
will be machined later, however, the 
kerosine test is applied to a cross- 
wise sample cut from the rod at a 
point distant about throe diameters 
fiom one end and at least V4 inch 
thick measured in the direction of 
the original length of the rod Foui 
small holes are dulled through the 
sample in the axial direction — one 


at the center, and the other three 
spaced at radial distances of Va of 
the radius, % the radius, and % 
the radius from the center The 
exact location of the holes is not 
too important, and the holes them- 
selves may vary from 1/16 to 1/6 
inch m diameter 

A wet saw and drills are are used 
in cuttmg out the specimen and m 
drilling the holes to avoid the in- 
troduction of stresses by these op- 
erations Small cracks around the 
ends of the drilled holes which show 
no tendency to spread into the main 
body of the mateiial when tlie piece 
IS given the keiosine test may be 
disregarded and attributed solely 
to the drilling The same is true of 
surface crazing along saw cuts If 
a sample indicates deep body cracks, 
even though small, when given the 
kerosine test, a second test is made 
using more caie during the prepara- 
tion of the sample If this piece also 
cracks, the annealing is not satis- 
factory An accompanying photo- 
graph shows a properly annealed 
sample, a borderline case, and an 
unsatisfactory annealing job 

OTHER TECHNIQUES - The Bell 
Telephone Laboratories, among 
others, have woiked upon the sty- 
icne annealing pioblem and speci- 
fied a procedure for certain items 
In this company’s specification the 
piocedure calls for an oven treat- 
ment at a single tempeiature of 170 
degi ees, Fahrenheit, followed by 
cooling in still air at room tem- 
perature The maximum diameter of 
the pait allowed for m this system 
IS 1^4 inches, and the piece must 
be heated m an air oven at the 
specified tempeiature for 16 hours 

The advantage of this method is 
that the air oven employs a simple 



Anntoliitg tank let up In molder'i plant Rack arrangement holdi plecei firmly to prevent worplng 
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smgle-temperaturt thermoitat in- 
stead of an expensive cycle con - 
troller as with the Plax water-tank 
method The temperature can be 
easily adjusted to some other tem- 
perature correspondmg to a differ- 
ent plastics piece The system has 
the obvious disadvantage, however, 
of requiring 2 85 more time than the 
water-bath method 
Mr DuBois, mentioned previ- 
ously, suggests that styrene pieces 
whii^ show a tendency to craze 
may be improved by an annealing 
operation in which the part is baked 
one hour at 160 degrees, Fahren- 
heit, one hour at 175 degrees, Fah- 
renheit, and SIX hours at 180 degrees, 
Fal^renheit It is his opinion that 
thin pieces should be annealed at 
the highest temperature at which 
dimensional accuracy may be mam- 
tained ‘Tests mdicate that parts up 
to 1% inches m diameter will pass 


the kerosii^ ,te»t after the foregoing 
treatment Im may suffer some un- 
molding 

Patent Hterawe contains other 
methods of axmealing, many of 
which are quite, tricky and would be 
rather dlffl<kdt to operate on a com- 
mercial basis. Most of them are 
based upon a sudden change in the 
coolmg cycle, intended to reverse 
the stresses due to cooling at some 
critical point ks the cycle 

The relieving of stresses in sty- 
rene by anneqling should not be 
confused with orientation or with 
any considerable change in state 
Annealing for^use with polystyrene 
is simply defined as the reduction 
of internal stresses from whatever 
cause to a point where the residual 
stresses after annealing can be borne 
safely by the material during its 
service life without crazing or crack- 
ing 


• • # 


WIPE-CLEAN CLOTH 

Owes Properfres to Plastics 

Finish, Does Not Glisten 

Thcrk have been reports for a long 
time of plastics-coated tablecloths 
that would look just like untreated 
cloths yet could be wiped clean of 
almost any type of spot or marking 
with a damp rag Now such cloths 
are on the market and are just 
as practical as the forecasts prom- 
ised Their introduction, and the 
immediate acceptance given them, 
opens the door to the use of plastics 
m a similar manner m a host of 
other goods Luncheon cloths, 
dressing-table covers, mats, and 
centerpieces are just a few of the 
applications that most resemble the 
tablecloth m use 
The easy-to-clean feature of 
these tablecloths is imparted by a 
thin, almost invisible coating of 
Monsanto vinyl butyral Tough and 
flexible, there is no shine to the 
coating, a characteristic resulting 


from the mclusion of finely divided, 
sub-microscopic silica particles 
which scatter Lght waves instead of 
reflectmg them This coating can be 
given the clbths at a very small m- 
crease in cost, and one which will 
quickly be wiped out by the saving 
in laimdry bills The coating is ap- 
plied to but one side 

The Monsanto Chemical Com- 
pany, who first anno^ced these 
cloths, Is the supplier of the vinyl 
butyral Also, it supplies the tech- 
nology on the application of the fin- 
ish The coating is for mill applica- 
tion only 

PLASTICS-BONDED ABRASIVES 

Matched to Operating 

Conditions, Precisely Sized 

F OR THi deep-grooving of metal, 
grinding wheels have been devel- 
oped m which Durez resins are used 
to bond the abrasive particles to the 
wheels So that the wheels will be 
able to meet all types of operating 
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conditions, Che phenolic resins have 
been is>eclally formulated to match 
the sice grain of the abrasive uaed, 
the temperatuk^ necessary for bond- 
ing, and the pressure in the 
process The wheels are sui^lied 
in many sizes, grains, and grades, 
and have a guaranteed tolerance of 
plus or minus 0 005 inch, according 
to the developers, the J G Sand- 
strom Grinding Wheel Company 

KNIFE SETS 

Produced of 

Special Wood 

Rssin - iMpRCQNATED compressed 
wood, which gave a good account of 
itself during the war in airplane 
propellers, has started to make its 
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appearance in domestic products 
Uses include holders for kitchen 
and table knife sets such as those 
produced by Adams Plastics Com- 
pany from Compregwood 

REFLECTING PLASTICS 

Moke Niphf-VfS/b/e Signs 

By Small Molded-ln Lenses 

House signs that show up at night 
are not new, but a street sign that 
IS as easy to see by night as by day 
is a welcome innovation And that 
Ls the latest use which has been 
worked out for an acrylic sign ma- 
terial called Heflexite 

The abibty of these signs to show 
up clearly is a function of thousands 
of mmute lenses which are molded 
mto one side of thin transparent 
Lucite sheets There are about 2500 
of these lenses to each square inch 
of plastics surface The back of each 
sheet is polished smooth, acting as a 
focal plane of the molded lens areas 
on the other side Reflectmg char- 
acteristics are determined by the 
thickness of the acrylic pieces 

Individual letters are applied to 
the back of the acrylic piece by silk 
screening with a special acrylic ink 
containing aluminum powder The 
backgroxmd color — any color — which 
provides contrast is thm aj^dled. 

The completed sign is made by 
forming a metal or other suitable 
support for the letters which are 
to he combined The letters are held 
in the holder by an adhesive 
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ELECTROFORMING 

for 

Precision 

When Production Quontitiei of Accurately Contoured Ports ore 
Needed, And Finishes ore Specified m Micro-Inches, the Answer 
May Be Eiectroforming Unusuol Metal Density is Added Feoture 

By H R CLAUSER 

AMoci(it« Editor Ma(«rfa/« ^ Methodt 


forming, on the other hand, is prin- 
cipally concerned with the primary 
shaping of a part by the biuld-up 
of electrodeposited metal on a mold 
or matrix 

In a typical application a die or 
mold IS made from a master pattern 
of the part to be formed This mold 
is termed the matrix It is a negative 
impression of the finished part and 
serves as the base for electrodeposi- 
tion of the metal The matrix is 
placed in an electroplating bath 
where the form of the part is built 
up by electrodeposition After the 
metal has been deposited on the 
matrix to the required thickness, 
the plated matrix is removed from 
the bath and separated from the 
electrodeposited metal The result- 
ing electroformed part is an exact 
duplicate in metal of the master pat- 
tern 


S OMCTHiNQ new m metal parts 
production methods entered 
the indiutrial picture with the de- 
velopment of liie Ekko process for 
producing rubber-tire molds by 
electroplating Here, a thick film of 
iron is plated on a suitable matrix 
Separating the matrix from the elec- 
trodeposit gives an accurately and 
intricately shaped tire mold pos- 
sessing excellent finish, long life 
properties, and attractive economy 
as oomp«^ with conventional tire 
mold making methods. 

Dnring the last few years the same 
ganeral technique, called electro- 


forming, has been applied to a wide 
variety of other types of parts, often 
using other metals than iron Many 
plants outside the tire mdustry came 
to use either the products or the 
process itself Now, electroformmg 
has emerged from this development 
period as a highly promismg method 
of makmg certain types of precision 
metal parts. 

£lectroforming is actvwy an ex- 
tension of electroplating But dec- 
orative or protective plating gen- 
erally involves deposits of metal of 
only about .0001-inch thickness on 
previously formed parts Electro- 


MATRIX TECHNIQUES-The mak- 
mg and use of the matrix is prob- 
ably the most important step in the 
electroformmg process Three differ- 
ent techniques are possible One of 
these makes use of matrix material 
with a melting pomt of 200 to 500 
degrees, Fahrenheit, bismuth-lead 
alloys are the most widely employed 
After the depositlsd metal has btuh 
up to the desired thickness, the 
matrix is melted away from the elec- 
troformed pert 

Another technique makes use of a 
steel mandrel as the base t(x ttia 
electrodeposition of the metaL The 
mandrel is machined or ground to 
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Electrofomiing can produce infricote 
pieces almost impossible fo machine 
Computing cam (above) end ongles 
and tapers (above right) ore typicol 
The rador feed horn (right) required 
on interior smoothness and accuracy 
that proved unobtoinoble when using 
conventional sheet metal structures 

Uip shape, dimensions, and finish 
desiied Because parting compound 
IS used to pi event the locking of the 
mandi el to the electrodeposited met- 
al, the mandi el is made from 0002 to 
001-mch undersize A wide variety 
of paiting compounds can be used 
these mclude thin films of low-tem- 
peratuie melting metal, such as tin 
or cadmium and films of wax or 
lacquer 

The mandrel method can be used 
foi any part whose shape peimits 
the mandrel to be withdrawn from 
the electrofoi med part Depending 
upon the design of the part, one or 
several mandi els may be used 
When more than one is used, they 
are interlocked in such a way that 
each can be drawn independently 
To separate the mandrel from the 
part, heat is first used to melt the 
partmg-compound film, then pres- 
sure IS applied and the mandrel is 
forced away Because the same 
mandrels may be used to produce a 
quantity of the same parts, they are 
usually made of haidened steel 
A thud method is the use of a 
soluble matiix The technique is es- 
sentially the tKime as that for the 
low-tempei atui e melting mati ix 
The matrix can be made of any ma- 
terial that will not attach itself to 
the electrodeposit and which can be 
dissolved by an acid or an alkali 
Materials which have been used 
successfully mclude aluminum, zinc, 
and magnesium 

All three of these techniques have 
distinctive characteristics which suit 
them to particular types of electro- 
forming work The steel mandrel 
and the soluble- matrix methods are 
applicable to very close tolerance 
jobs and to applications where ex- 
tremely high surface smoothness is 
required Parts accurate to within 
0004 mch are attainable as compared 
to a 004-inch range possible with 



• LOOKING AHEAD • 

Ports electroformed from o wider 
range of metols Greater use of 
remarkably dense iron deposited by 
this method Substitution for ex- 
pensive machine-contouring in some 
cases More metol-covered plas- 
tics 


the low-tempeiature melting matrix 
method 

The low-melting matrix method is 
the cheapest of the three, while the 
holuble-matnx technique is used 
only in designs where steel mandrels 
aie not adaptable because of the 
shape and complexity of the part, 
and where the desired tolerances 
and fimsh cannot be achieved by 
the low-temperature melting matrix 
procedure 

FORMS UNIQUE METALS - At 

present, the metals which can be 
electioformed most practically are 
lion, copper, and mckel Chromium 
can also be electroformed, but is 
used only where high hardness and 
abrasion resistance are required. To 
meet special surface requirements, 
however, any of the regular plating 
mejals may be plated on the electro- 
formed part 

In some cases parts have been 
built up by electroforming several 


lammations of different metals on 
the matrix So far little advantage 
has been demonstrated for this 
method of electroforming because of 
the extra operations and the care 
required Ordinarily, a satisfactory 
part can be produced with somewhat 
less effort using a single material 

Of the metals applicable to elec- 
troforming, iron IS the most widely 
used Because of its unique chaiac- 
teristics, electroformed iron might 
justly be considered a new engineer- 
ing mateilal Electioformed non is 
99 8 percent pure In the as-electro- 
formed state the iron has a hardness 
of around 250 Brinell and a tensile 
strength of 50,000 to 55,000 pounds 
per square inch In the fully an- 
nealed condition the haidness diops 
to around 140 Brinell, but there is 
no change m the tensile stiength 
and the ductiLty increases as indi- 
cated by an inciease of 10 percent in 
elongation 

A significant characteristic of elec- 
troformed iron IS that it appioaches 
absolute density The virtual absence 
of poiosity is evidenced by the fact 
that, on a vacuum test that has been 
running for several months, a sample 
of electroformed non has pioved to 
be less poious than a piece of glass 
submitted to the same test 

In its weldability and heat-treat- 
mg charactei istics, electroformed 
non is similar to low-caibon steel 
Its machinability lesembles that of 
brass, although it is harder and 
tougher than cold i oiled steel The 
tool settmgs are about the same and 
the shavings have the stringy ap- 
petence generally associated with 
machimng brass 

GREAT ACCURACY - The two 

outstanding chaiactenstics of elec- 
troforming are the extremely high 
surface smoothness attainable and 
the very close tolerances to which 
it can work Theie is almost no limit 
to the surface smoothness or the di- 
mensional tolerances possible These 
two characteristics of finish and tol- 
erances are almost solely dependent 
upon the matrix quality It has been 
pointed out previously that toler- 
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anees on the order of «0004 Inch ere 
possible Surface flnidieB around five 
micro-inches are eaally obtainable, 
there have been applications in 
which finishes with a value of two 
micro-inches were achieved No ad- 
ditional finishing operations are re- 
quired to secure these extremely 
smooth surface finishes, they are in- 
herent in the electroforming opera- 
tion 

Another important characteristic 
of the electrofomung process is its 
ability to produce accurately and 
economically parts having very in- 
tricate or minute details An ex- 
ample of this IS found m computer 
cams for artillery-ranging devices 
Producing parts such as this, with 
hundreds of projections — each one 
placed shghtly different — would be 
a tedious and costly job by machin- 
ing methods, only by electroformlng 
can quantities of the part be pro- 
duced at reasonable speeds 

Electroforming can be employed 
for parts with sections up to 
inch thick but there is almost no 
limit to the thinness of section which 
can be formed Parts of electro- 
formed foil OOOOS-inch thick have 
been produced successfully Further, 
there are no definite limits in size 
of parts possible The maximum di- 
mensions are limited only by the 
size of the tanks available for the 
electroforming operation 

As for shapes, the process is most 
applicable to parts with flat contour 
shapes and to tubular or hollow 
products There are practically no 
restrictions as to cross-sectional de- 
signs in tubular products, tapered, 
round, rectangular, elliptical sec- 
tions, and so on, can all be electro- 
formed There is one limitation to be 
observed In electrofomung parts 
with recesses in the design Metal 
cannot be effectively electrode- 
posited m recesses which are deepei 
than they are wide 

While electroforming is a high- 
precision metal forming method, 
production costs are relatively high 
It cannot compete with other proc- 
esses m the mass pi oduction of parts 
where the tolerances are laige or 
moderate and where high surface 
smoothness is not required There is 
possibly one exception to this In 
small-quantity production it will 
compete with die casting 

MEETS SPECIAL NEEDS ~ Elec- 
troforming has a set of virtues which 
fit It best for certain specific appli- 
cations m the field of metal forming 
Examples of such applications in- 
clude parts requiring an extra high 
surface finish, especially where that 
finish IS required on mtemal surface 
contours such as tubing, flow and 
venturi nozzles, and complex bends 


and albowa at found in radar an- 
tenna and horat; high-precitlon 
parts in which tolerances on the 
order of 004 inch and less must be 
met, and products that require abso- 
lute accuracy of shape or form, Ex- 
amples of the latter are wave-meter 
cavities for radar work in which 
adjacent interfor faces must be ab- 
solutely normal to each other 
Electroforming is also an answer 
to problems mvolving parts havmg 
mtneate details which cannot be 
made by any other method or which 
would otherwise require hand or ex- 
tended machining methods T 3 npical 
products in this catafiory are com- 
puting cams for calculating ma- 
chines, surface roughness compara- 
tors, and heat exchangers Other ap- 
plications of this method extend to 
parts where the quantities required 
are too small to use die casting, eco- 
nomically to resizing and coating ap- 
plications such as electrodepositing 
metal on plastics for improving the 
plastics’ properties, and to building 
up of worn machine parts 
In compaiison with other metal- 
foi ming methods, electroforming 
can do some things ffiat the others 
cannot do, at the same time it can- 
not match some of the others in 
certain specialized respects Thus it 
supplements and extends machining 
practice Electrofoiming has some- 
times been called *‘cold casting” be- 
cause it competes with casting, but 
does not require allowances foi 
shrinkage in the pattern work Elec- 
troforming, however, lacks casting s 
versatility with respect to alloys, 
and suffers from certain design 
limitations And, in competition with 
sheet-metal forming methods, elcc- 
troforming must definitely be con- 
sidered for such parts as reflectors, 
propeller blades, and so on, where 
mtemal surface contourmg is re- 
quired in conjunction with high ac- 
curacy and surface smoothness 
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"SUPER-ALLOY" 

Promiso5 Unurwo/ Resvhs 

In Brass-Casfing Dies 

T HK BPICIAL 16 chromium, 25 
nickel, 6 molybdenum alloy steel de- 
veloped and extensively used for 
stressed parts of gas turbines and 
turbo-superchargers operating at 
temperatures up to 1500 degrees, 
Fahrenheit, has been used in the 
construction of dies for die casting 
of brass 

Results to date are desenbed 
as “spectacular” Previously, with 
standard die materials, short life and 
high cost made for small use of 


brass die castings. If the Timken 
16-25-6 “super-alloy” turns out to 
be “super” for brass die castings it 
might prove to be revolutionary in 
that industry 

PHONE LINE SHEATHS 

Mode of New Alloy 

For Better Cable Pro/«c/ion 

An improved lead alloy has been 
developed for the flexible tube that 
stretches from one telephone pole to 
another, enclosing a group of wires 
It is an arsenical lead, containing 
small amounts of tm and bismuth 
and IS suitable for underground in- 
stallations as well as over-head sus- 
pension 

The sheathing is characterized by 
strong, tough welds, outstanding re- 
sistance to bending fatigue, and ex- 
cellent creep resistance and bursting 
strength A successful cable, it is 
said, depends more on the sheath 
than the insulation 

CHROMIUM-BASE ALLOYS 

Seen Promising for Turbo, 

Jet-Engine Applications 

OF the most interesting re- 
sults of the nation-widc search for 
new and better high-temperature 
alloys for jet engines and gas tur- 
bines is the development of chro- 
mium- base alloys to be used for 
such purposes 

Two such alloys, one containing 
60 percent chromium, 25 percent 
molybdenum, and 15 percent iron 
and the other containing 60 percent 
chromium, 25 percent iron, and 15 
percent molybdenum, were devel- 
oped by metallurgists of Climax 
Molybdenum Corporation and are 
still considered in the experimental 
stage Work on them is now being 
carried on under government spon- 
sorship at Bdttclle Memorial Insti- 
tute Although these alloys have the 
highest stress -rupture properties at 
elevated temperatures of all the 
‘super-alloys developed for high 
temperature use, their utility for 
other applications is impeded by 
their brittleness 

Successful production procedures 
for the chromium-base alloys in- 
clude vacuum melting and pouring 
to eliminate oxygen, nitrogen, and 
other gases and their compounds, 
from the metal Although the alloys 
are expensive, their perfection as 
practical, serviceable high -tempera- 
ture materials, if achieved, will cer- 
tainly lead to their use in small 
amounts for certain tuibo or jet- 
engine parts where the utmost in 
high-temperature properties will 
pay handsome dividends in operat- 
ing efficiencies 

If 
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Apprenticeship 

V 

Mechanization 


Domned by Some ond Praised by Others, the Old Apprentice System 
Hod Much in Its Favor — For Those Times and Machines Modern 
Equipment Does Automatically Much of What Apprentices Learned 
to Do by Skill, Efficient Training Now Takes Days Instead of Yeors 


By EDWIN LAIRD CADY 


B ack in the 1880’s when the ap- 
prenticeship system was at its 
height a young man named Schatz 
entered a Machinejabnque (ma- 
chinery manufacturing plant) m 
Weingarten Wurttemberg His sons 
tell about his career 
Schatz signed an indenture which 
promised him small amounts of 
money but large chunks of hard 
work There were two periods his 
papers said at which either he or 
the shop could cancel that contract 
One was at the end of six weeks 
the other after a subsequent six 
months If he outlasted those two 
periods he had to stick and the shop 
had to keep him 

During those first six weeks he 
just walked around the shop mak- 
ing up his mmd whether or not he 
really wanted to learn the machin- 
ist’s trade He saw how hard the 
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men worked^ observed how indui- 
tnal accidents happened and how 
painful they were, listened to the 
kicks of the well advanced appren- 
tices More than one boy who 
started with him decided ^at he 
would rather be a barber or a brick 
layer 

After that six weeks young 
Schatz was given a bench a vise 
and a drawer full of files He had 
to get that bench and vise level and 
square A clout on the head from the 
foreman was his punishment if his 
equipment got out of level or square 
or if any of his tools were not kept 
in order 

Next he was given several pieces 
of steel He could have all of these 
he needed There were round bars 
square bars, flat pieces with round 
holes and with square holes In them 

In his drawer was a full equip- 
ment of files They were of at least 
a dozen Shapes^ sizes, and grades He 
was shown how to grasp a file by 
the handle with his right hand and 
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by the tip with his left and, bend- 
ing the file so it made a slight arc, 
to start the stroke with a very light 
pressure against the steel and to 
keep the stroke perfectly steady and 
straight With tune, a file became 
like a musical instrument in his 
hands 

By the end of six months the ap- 
prentice was required to file a round 
hole into a square one, hie a round 
bar into a square shape, and get 
them both so closely to same size 
that the bar would pass smoothly 
through the hole but be li^t-tight 
all the way He also had to file a 
square hole to a round shape and a 
square bar to ht it He spoiled plenty 
of steel before the foreman could 
pass each bar through its fitted hole 
and not see daylight between them 

Schatz worked at this for six hours 
a day, six days a week, for nearly 
six months He went to school for 
another four hours a day 

ALL-AROUND STUDIES - His 

studies were to last throughout the 
four years of indenture They in- 
cluded something of a general edu- 
cation, and a great deal of physics, 
chemistry, geometry, and algebra 
But most of all he learned the ex- 
quisitely accurate mechanical draw- 
ing which his company used at that 
time 

Few modem engineers ever have 
seen such drawings. If a machine 
were three feet square by four feet 
high then the drawings for it made 
a pile three feet square, plus mar- 
gin, and four feet That pile 
could be separated at any point and 
right there would be a ooiiq;>lete 


plan -view cross section of the ma- 
chme at that point, all worked out in 
colored inks, with working speeds 
and the materials of all parts plainly 
shown 

Obviously, drawings like that 
could not be made for every device 
The apprentice lecuned how to make 
free-hand sketches from the most 
meager of descriptions, and how to 
visualize and produce complex parts 
when he had no sketches at all And 
he went on to learn how to operate 
every machine and process m the 
plant 

A young man so trained would 
never disrespect his own person nor 
any good machine or tool through- 
out his life His fellow appr^tices 
at Brown and Sharpe in the United 
States, and in other shops all over 
the world, were following much the 
same courses of study Character 
buildmg came first with their teach- 
ers, working skills * second They 
were In every known trade And 
they were to fioo<L4he world with 
factories Schatz himself founded the 
company which later became the 
Federal Bearings Company 

Compare all this with what would 
be most likely to happen if the same 
young man were to enter a large 
American factory today 

He would not stand around for six 
weeks just finding out whether he 
was likely to be at his work 

or not An expert j&sonnel coun- 
selor, highly trained'™ Industria] 
psyctology, would tell him that 

No foreman would hit him <ui the 
head for falling to keep his hands 
and clothes clean favd his hsdr 
combed, nor for anjit other reason 
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trious individuals Expansion of 
varied troining progrotns for ombi- 
tious seekers of key industrial po- 
sitions, 


whatever He never would know 
whether or not his equipment was 
m or out of level and square The 
chances would all be against his 
handling a file for any but very 
minor operations, one can walk 
through hundreds of machine shops 
today without ever seemg a man 
who really knows the art of filing 
Today’s young factory worker would 
never make or see a blue print un- 
less he became either a foreman or 
a draftsman Not only would he 
never learn what every part of hlfl 
machme is and how it works, but 
probably there would not be any 
one man in his entire department 
who knew 

SPECIALISTS TODAY - From his 
first minute he would begin to be a 
specialist on some one kmd of work 
There would be other specialists 
all around him, and he would de- 
pend upon them Even if he showed 
such mechanical aptitude as to be 
trained as a tool maker he would not 
find every man doing all of his own 
woi k as used to be the case Rather, 
the tool room would have lathe ex- 
perts to do all or nearly all of the 
turning for the tool makers, and be- 
side them would be filmg-machine 
men, band-saw men, welders and 
brazers, and heat-treatment special- 
ists 

The training of the new man 
would be by personal instruction, 
and if his job were difficult, by mo- 
tion pictures and still pictures 

A motion picture would show him 
a skilled operator at work on that 
task With his foreman or other in- 
structor at his elbow the new man 
would be encouraged to run that 
picture for himself, reduce it to slow 
motion so he could see everything 
the other man did, even run it back- 
ward Later on a motion picture 
might bo taken of himself at work* 
and he might be encouraged to go 
all alone mto a projection room add 
compare bis **movie'’ side by aidio on 
the screen with that of a man teoro 
skilled than himself On loos intii* 
cate or complex jobs ^ series of stfll 
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Operator s little knowledge of her 
expensive machine Automatic con 
trols, however, would prevent serious 
damage if she should moke a mistake 

pictures would do all of this for 
hun 

Time-and-motion study men 
would help his foreman to teach 
him Within five days or at the must 
a few weeks he would bo a icason- 
ably skilled opeiatoi at his 30 b And 
undei a modern me cntive system 
with every incieasf in skill would 
come an automatic lowaid in higher 
pay 

Employee seUclion and tiainmg 
systems like the sc took millions of 
completely unskilled men and wom- 
en during the wai and turned them 
into the most effective labor force 
evei known to industi y They 
proved that — with modem mechani- 
zation of almost every piocess, the 
modern way of putting the biains 
into the machine design instead of 
requiring them of the operator — the 
old conception of apprenticeship 
trammg for machine opciators has 
gone by the board 

In spite of this, the fundamental 
philosophy of appienticeship is not 
obsolete All that has changed is its 
application 

BASIC FOUNDATION - When 
young Schatz began his work he 
was given a foundation He was not 
required to make his own files or to 
roll his own steel It was taken for 
granted that otheis could do this 
better foi him Their work was the 
foundation upon which he began 
The problems of machine-tool de- 
sign and of the functionings of ma- 
chine parts have similarly been 


worked out for piesent-day begin- 
ners Young Schatz worked with 
machines made of simple and com- 
paratively weak gears, wheels, 
levers, slides, and structural mem- 
bers He had to be careful about how 
he handled thert The modern be- 
ginner works with strong, electri- 
cally controlled, highly protected 
machine tools which aie designed 
to withstand almost anything that a 
human being can do to them and to 
be pi oof against almost any false 
motion that a leasonably well-m- 
stiucted opeiator might make 
Standing upon the foundation of 
such machine design there is no real 
need for the beginnei to have any 
deep understanding of the machines 
he runs 

Young men who aie able to start 
today with the modem machine 
basis and go on thiough what 
amounts to an appienticeship, aie 
college trained 01 else have spent 
long houis m night schools and in 
self education Also they have to 
spend at least four veais m piepaia- 
tion and to woik long houis just as 
Schatz did It is a larc engine enng- 
school graduate who gets thiough 
on less than 70 hours a week of lec- 
tuics and study And the shop man 
who puts m his 40 houis a week at 
his machine and then goes to night 
school foi 15 hours more will cei - 
tainly hit the 70 houis a week maik 
by the time he gels his studying 
done 

Thousands leading industi ics 
«iro picking up college men and self- 
trained men and putting them 
thiough shop-wide or entire com- 
pany-wide couiscs which are high- 
ly paiallel with the tiainmg given 
to old time appi entices Interna- 
tional Nickel docs this and Alu- 
minum Corporation United Stales 
Rubber, Bryant Chucking Grinder 
Standard Oil of New Jeisey, General 
Motors, and Carbon and Carbide 
Chemicals, to mention only a few 
Like the apprentices of old, the sur- 
vivois of these training couisos aie 
expected to find their specialties and 
become the leadeis of the futuie 

EDUCATION CHANGES - ^Fheie 

was a time when in some industi lal 
towns a grammai school diploma 
was a sufficient ceitificate of prepa- 
lation for apprenticeship In many 
towns, up until about 1905, a gram- 
mar school education included a few 
months of physics, elementary de- 
scriptive chemistiy, physiology, 
plane geometry, and simple algebra, 
all of which an apprentice might 
need In many a New England mill 
town the primary school curriculum 
included teaching httle fingers to tie 
weavers knots Now the grammar 
school IS mere preparation for high 


school and little fingers do not need 
an appienticeship m weavers knots 
which are much better tied by 
machines. 

Before the war it was beheved 
that arc welding needed a long ap- 
prenticeship But during the war 
thousands of arc welders were 
tiained, and in very little time 

Here and there are mdustnes in 
which the old appienticeship system 
still IS needed Foundries are an 
example It takes time to learn how 
and when to poui hot non so it goes 
stiaighl into the down sprue and eti- 
tiaps no an and when to use a 
swn ling motion which slows dowm 
the flow foi bettei progiessive 
solidification and permits the cn- 
tiapped air to escape via the open 
Msets But even so the apprentice- 
ship does not need to last four ycais 
noi any other fixed period of time 

Modem training of employees does 
not oidinanly require the devotion 
of any great amount of time to 
schooling Efficient educational meth- 
ods, well developed training aids, 
and the great mechanical perfection 
of the machmes themselves obviate 
many of the laborious learning proc- 
esses once thought essential The 
nostalgic yearnings of some of the 
old timeis for the return of the ap- 
pi entice indentuie system will be 
satisfied in only a veiy few instances 
Ft)i those men who show a real de- 
siie to progress and leain, how^evei 
training courses equally arduous and 
highly similar to the old-time meth- 
ods arc still open and m many cases 
I cpi esent the pathway to the top 


« « • 

BETTER FIRE BRICK 

Step Up furnoce 

Production, Save on Fuel 

At the National Bureau of Stand- 
ards and by agencies co-opciating 
with the Ameiican Society for Test- 
ing Materials thoasands of tests of 
fire brak havt been made Good 
books on 1 cfi actones and then 
chemistries aic larc and most de- 
velopers of hie buck have had to 
follow paths which weie but pooily 
charted, and it is only by standaid 
testing and patient development that 
they have gotten such results that 
forging furnaces lined with brick 
can now be heated up m 35 minutes 
as compared to a previous 210 min- 
utes, with a fuel consumption for 
heating-up reduced more than 80 
percent, and that the number of 
pieces heated for forgmg per work- 
mg hour is up more than 40 per- 
cent 
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A New Diet For Diesels ? 


The Slow-Speed Predecessors of Today's Ubiquitous High-Speed Diesels 
Could, and Often Did, Burn Almost Anything Now the Sound ond Fury 
of Diesel-Fuel Evaluation is at a Peak As Usual in Such Cases, Hie 
Answer is a Compromise of Technical, Economic, and Practicoi Factors 

By AAARSHALL J WATERS 

8h«ll Oil Companjr Inc 


M odern high-speed Dibsel 
engines have evolved over 
a period of many yeais from the 
eai ly slow-speed stationary and 
marine engines Diesel engines were 
developed originally with the 
thought of burning powdered coal 
md theoretically, at least such 
engines could be pi oduced For 
vanous piactical leasons, howevei, 
peti oleum fuels aie thus fai used 
exclusively and then availability 
has permitted the piogiess of the 
Diesel to the position it occupies 
tod ly 

Fuel piobUms aie compaiatively 
simple in the large, slow-speed 
units Gencially, these will burn 
satisfactorily any clean fuel which 
has sufficient lubncity to piolect 
the fuel pumps and injectors, and 
atomues properly when spiayed in- 
to the cylindeis Many such enguu s 
opeiating at speeds of 100 to 300 
revolutions pci minute, have satis- 
factoi ily bui ned heavy, viscous 
bunket fuel oils, heated to facili- 
tate pumping and atomization 
Unfuitunately the fuel lequire- 
nicnts of high-speed engines— those 
opeialing at speeds in excess of 800 
1 evolutions pei minute — aie not so 
easily met The reasons foi this are 
stvcral, Iht most impoitant being 
the small combustion chambers, the 


extremely short tune available for 
injection and combustion, the 
smoothness and flexibility required, 
and the need for minimum smoke 
and odor The last named factor has 
recently assumed great importance 
m truck, bus, and railroad service 
where the majority of high-speed 
Diesel engines are used In fact, 
some municipalities have passed 
ordinances limiting the smoke out- 
put of Diesel engines used in high- 
way tianspoit seivice 

FUEL PROPERTIES EVALUATED- 

An examination of the propeities 
which affect service performance in 
high-speed Diesel engines brmgs out 
the fact that although fuel specifica- 
tions consist of an imposing an ay 
of laboratory tests, only a few of 
the properties evaluated have any 
I eal significance msofar as pei - 
foi mance of the fuel in an engine is 
concerned Flash pomt, for example, 
IS of value only m demonstrating the 
safety of the fuel m handling, pour 
point indicates the lowest tempeia- 
tuie at which the oil will flow, ash, 
water, and bottom-settliiig-and-wa- 
ter tests all indicate the degree of 
rlcanlmess— admittedly a most im- 
portant pomt in any Diesel fuel The 
rarbon-residuc test 13 useful mainly 
in detecting the presence of heavy 


• LOOKING AHEAD • 

Continued growth and extension of 
Diesel applications Better per- 
formonce with reduced smoke ond 
smell Cleaner engines, lower 
maintenance cost Greater care 
by users on matching of fuel to 
specific engines 


losidual components which are un- 
desirable m high-speed fuels 

From the performance , viewpoint 
iht most significant properties are 
gravity, volatility, viscosity, and 
cetane numbei These have been in- 
vestigated by the Cooidmating Fuel 
Research Committee as lepiesented 
by several engine manufactuieis 
and petroleum i eiinci s, and their 
findings weie published in the SAF 
Journal, Maich 1945 

The Ameiican Petroleum Insti- 
tute gravity of Diesel fuel is an im- 
portant yaidstick m determining 
fuel economy and power Although 
low-giavity fuels have a somewhat 
lowei heat content per pound, their 
gi eater weight per gallon results m 
increased heat content per unit vol- 
ume and thus greater potential en- 
ergy per dollar It also results in 
better economy and increased power 
output, since a given volume of 
charge injected into the cylindei 
contains a greater heat content 
when low API-gravity fuels are 
used 

Viscosity and volatility must be 
considered together since they are 
inter-i elated The CFR committee 
found that less viscous and, corre- 
spondingly, more volatile fuels gave 
cleanei combustion (less smoke) 
and less deposition m high-speed 
engines Excessive volatility can 
cause rough running in certam 
engines, however, so this property 
must be carefully controlled by the 
fuel supplier Also, less viscous fuels 
normally give poorer economy than 
the heavier ones 

The fuel viscosity permissible for 
use m Diesel engmes has been made 
the subject of mtensive study The 
maximum viscosity is usually con- 
trolled by factors such as distilla- 
tion range On the other hand, if the 



Carbon depoiition on 
injochon nozzle 
Siz cdrbon horns can 
be seen protecting 
from onfices 
Fuel passed through 
chonneb jn horns 
but ipray 

chorocttristics were 
unsotisfoctory 
Corbon forming is but 
one of many Diesel 
fuel foctors 
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tuel IS kept clean, fuels having a 
viscosity as low as 32 second Say- 
bolt Universal at 100 degrees^ Fah- 
renheit, appear to be satisfactory 
from the standpoint of pump and 
injector wear Increased viscosity 
provides some protection agamst 
abrasive wear due to dirty fuel but 
cannot eliminate it Fuels must be 
kept clean* 

The viscosity and volatility of 
fuels are closely controlled by the 
refiner to give optimum perform- 
ance in the intended service 

IS CETANE IMPORTANT?— In re- 
cent years, the general lack of 
understanding of the real sig- 
nificance of cetane number has re- 
sulted m undue emphasis being 
placed on this property This has 
had the direct effect of increasing 
production costs and restrictmg the 
potential availability of otherwise 
satisfactory fuels Cetane number is 
a measure of the ignition delay or 
lag which occurs when a fuel is in- 
jected into the cylinder — the length 
of time which elapses between the 
time of Injection and the start of 
combustion It is dependent largely 
upon the chemical composition of 
the fuel In the practical engine, a 
small delay is desiiable for maxi- 
mum production of power and the 
permissible delay is also a function 
of engme speed Hence, there are 
so many factors involved that only 
an actual trial will determine the 
suitability of i a given fuel m a 
given engine Cetane number is 
certainly not the answer 

In blendmg Diesel fuels for high- 
speed engines, the petroleum refiner 
is limited by the quantities of suit- 
able stocks available In the past, 
Diesel fuels have been prepared 


Dirty volve (above) and piston (below) 
piston to demonstrate the importance of 



largely from selecteci hitermeillate 
gas-oil cuts obtained fiom the dis- 
tillation of crude oil This fraction 
also supphed domestic heatmg oils 
The lifter fractions of the crude 
went mto the manufacture of gaso- 
line and kerosine, while the heavier 
cuts were used for lubricating oils, 
lesidual fuels, and so on As gaso- 
line requirements increased, thermal 
cracking came into extended use, 
convertmg heavy residue and some 
gas-oil into gasoline, cracked gas- 
oil, and heavy fuel oil More re- 
cently, catalytic cracking has been 
generally adopted and has provided 
a veiy definite dram on the supplies 
of straight-run gas-oil In addition, 
new offtakes for intermediate oils 
are being developed, the most strik- 
ing at the present time being the 
growmg demand for fuel for gas 
turbmes as typified by the jet 
engme for aircraft use Fortunately, 
among the products of crackmg are 
gas-oils which, with proper treat- 
ment, are well suited for use in 
Diesel fuels The mam difference 
between these and straight-run gas- 
oils from the same crude is a some- 



e 
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compare with relotively cleon volve and 
lelecting proper fuel for o given engine 



what higher cetane numher for thft 
straight-run material, although it is 
not uncommon for cracked-gas oil 
from one crude to have a higher 
cetane number than straight-run 
gas oil from a different crude 

BALANCED FUELS -In any case, 
for the high-speed Diesel engme it 
IS necessary to balance all properties 
m the fuel rather than try to obtain 
just a high cetane value alone To 
incorporate such balance m the fin- 
ished fuel it is necessary to compro- 
mise and consider all the chemical 
and physical properties which affect 
engme performance 
Viscosity is controlled to give fine 
atomization at the injector nozzles, 
yet still provide good lubrication of 
the fuel-pump plungers Volatility 
IS limited to the fractions givmg 
rapid and complete evaporation 
once the fuel is mjected mto the 
cylindeis, without the risk of vapor 
lock occurrmg between the fuel 
pump and injectors Ignition quality 
IS made as high as possible for the 
whole of the fuel — not merely the 
most volatile part which evaporates 



first Heat value is maintamed as 
high as possible to give the maxi- 
mum amount of power from every 
gallon of fuel, thereby reducing the 
fuel consumption Flashpomt is 
maintamed high enough to reduce 
fire risks in the fuel storage system 
Pour pomt is kept to the lowest 
possible value so as to eliminate 
sluggish flow or restriction to the 
fuel piimps in winter time For com- 
pleteness of combustion and absence 
of carbon deposits in the engme, the 
high-boiling-point fractions must 
be limited and the ash kept to a 
minimum Finally, in view of the 
close fit of the fuel-pump plungers 
and injector parts a good filtering 
system is always Incorporated m 
high-speed Diesel engines and this 
necessitates the fuel being supplied 
clear, clean, and free from all im- 
purities. 

The engine and fuel industries are 
continoing their co-operative studies 
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of requiremantfl for the purpose o! 
adapting the engine to the fue], as 
well as the fuel to the engine This 
must Inevitably result In furthering 
the spectacular development of the 
Diesel engine and deeply entrench- 
ing its position in our national 
economy 

• • • 

PREMIUM OIL 

Chans Engina, Keeps 

It Clean, Improves Performance 

H IGHLY refined, a new treated 
lubricating oil to which certain pat- 
ented ingredients which increase its 
usefulness have been added, hus re- 
cently been placed on the market 
It 15 made by taking a choice frac- 
tion of selected crude and extracting 
all but the most desirable Constitu- 
en ts The refined base stock is 
treated in various ways to improve 
its purity, and the several new in- 
gredients are then added m rela- 
tively small amounts but with major 
effects on the properties of the oil 

The resulting motor oil has all the 
basic properties considered desir- 
able in any good lubricant, includ- 
ing the ability to reduce friction be- 
tween moving parts to a minimum 
In addition, it is claimed, it has the 
special capacity to piotect against 
varnish deposits on pistons, cyl- 
mders, and othei vital engine parts, 
against sludge deposits, against bear- 
ing corrosion, and agamst deterio- 
ration or breakdown of the oil itself 

These four capacities are piime 
requisites m any motor oil meetmg 
the ‘'premium” standards estab- 
lished by the American Petroleum 
Institute The new oil, called Perma- 
lube, has certain other character- 
istics which its developers. Stand- 
ard Oil Company (Indiana), call 
“plus properties ” As claimed, these 
are that it cleans engines and keeps 
them clean, is superior In lubricat- 
ing during the break-in period of a 
new or reconditioned engine, as- 
sures easy engme starting and ready 
lubrication of frictional surfaces, 


protects imusually well against 
engine wear, reduces ring sticking, 
keeps oil consumption to a mini- 
mum, shows a minimum of carbon 
formation In cylinder combustion 
chambers, mcreases the effective 
life of oil filters, helps to solve the 
problem of water sludge, and pro- 
tects agamst the difficulties caused 
by foaming 

After loosening engine deposits of 
soot, carbon, varnish, and sludge, 
the particles are held m suspension 
so they cannot pile up into masses 
of sludge which may block vital 
passages Instead, they are dis- 
persed in the oil and dram out when 
the oil IS changed With regular use, 
the new oil will gradually clean an 
engme and keep it clean 

COLD-WEATHER FUELS 

Sfarf Aircrpff Engines 

Without Pre-Heating 

P ROBLEMS mvolved in starting air- 
craft engines m sub-zero tempera- 
tures have long troubled the aviation 
industry In sub-zeio weather, ordi- 
nary aviation gasolines will not start 
aircraft engines These gasolines 
cannot be permitted to contain the 
light ends or low boiling fractions — 
necessaiy for cold-weather starting 
— because of the dangers of vapor- 
lock m fiight TTifeiefore, elaborate 
and cumbersome pre-hoating equip- 
ment has generally been necessary 
for all Canadian, Alaskan, and other 
sub- Arctic operattijns 

Recently, a newly^developed cold- 
staiting fuel foi aircraft operating in 
sub-zeio temperatures was an- 
nounced by The Texas Company, 
which IS said to slice the time re- 
quired for preparation and starting 
from as long as six hours to two 
minutes This fuel is designed to re- 
place high-octane gasolines for only 
the brief interval requued to start 
The fuel is used in legular aviation 
carburetor and priming systems A 
portable external tank or bottle is 
attached to the aircraft s fuel lines 
which are shut off from the main 
fuel tanks, and the special fuel is al- 
lowed to flow for about two minutes 


After engine is warmed up, the por- 
table external tank may be discon- 
nected by ground crew, the engine 
then draws its fuel from the air- 
craft’s gasoline tanks 
The cold starting fuel is liquid at 
all atmospheric temperatures and 
can be shipped in regular containers, 
making special high-pressure con- 



External tank conn«cfti! for storting 


tamers unnecessary Although de- 
velopment of these cold starting 
fuels IS important from a military 
standpoint, it also suggests itself as 
an invaluable peace-time aid for 
transpolar and bush flying, and feed- 
er lines operating in extremely cold 
climates 

PHTHALIC ANHYDRIDE 

Paint and Varnish Ingredient, 

Now Made from Petroleum 

of the most important chemi- 
cal materials used in the manufac- 
ture of modem, high-quality paints 
and varnishes can now be made 
from petroleum sources instead of 
from coal, it was stated at a recent 
meeting of the American Institute 
of Chemical Engmeers 

This development promises to 
free a vital industrial chemical 
known as phthalic anhydride from 
utter dependence upon coal mming 
and coke oven operations Making 
this chemical is the Oronite Chenu- 
cal Company plant, described as the 
first of its kind In the world to use 
a petroleum raw material for this 
basic paint substance 

The plant uses a raw chemical 
known as orthoxylene Vapors of 
this substance are mixed with 
heated air and passed through the 
“converters” at a high temperature 
The crude product formed Is puri- 
fied by crystallization and other 
means, and is then ready for uee In 
the special paints and vamlshei for 
refrigerators, automobiles, ranges, 
and so on 
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SOAPS THAT 


• LOOKING AHEAD • 

New industrial uses for flammable 
gels Point thot doesn't form pig* 
ment layers in storage containers 
Further improvement in heavy- 
duty, metallic soap greases So- 
lutions to "impossible" problems 


txMXhVALtic soaps arp a family 
■ ^ ■ of true soaps which above 
all are not soapy and hence aie 
better entitled to be called **soap- 
less soaps” than the modern soapy 
synthetics Best known and most 
useless, of this extremely useful 
soap family is the ring in the family 
bath tub But the annoying nng is 
a blacksheep and contrasts shaiply 
With other highly useful members 
of the group that peiform the most 
diverse, even contradictoi y, tasks 
“Paiadox” is the middle name of the 
metallic soaps Among them, for ex- 
ample, a watei -soluble waterpioof- 
mg agent, fuction producing mate- 
rials and lubricants, adhesives and 
parting agents that promote sepa- 
ration, flanamcible flame-retarding 
compounds emulsifiers and demul- 
sifiers, polishes and flatting agents, 
gel-foiniers and gel-breakers — 
truly a package of paradoxes, but 
every one useful 

When a solution of a salt of an 
appropnate metal is mixed with a 
solution of a soluble soap, the metal- 


lic soap cuids out The basic pioc- 
ess of manufactuie is essentially 
that, although not quite so simple 
Most applications of the metallic 
soaps depend moic on physical than 
on chemical properties and theie- 
fore even minor modifications in the 
I onditions of manufacture can cause 
difleiences in pioduct quite out of 
pioportion to then appaient impor- 
tance Small variations in concen- 
liations of the solutions, their tenn- 
peiatuie, the vigoi of mixing and 
stilling the degree of acidity or al- 
kalinity of the mixture during pie- 
cipitation — all of these and othei 
conditions control the properties of 
Ihe product and thus establish its 
specific usefulness 

Most important members of this 
valuable family aie the stearates of 
aluminum ammonium, calcium, 
magnesium, and zinc These are the 
tonnage products m the group 
which includes numerous others al- 
so highly useful but m lesser quan- 
tities 

Many of the commercial membeis 
of the family are compounds of the 
metals with mixtures of stearic acid 
the fatty acid predominant m ani- 
mal fats and palmitic acid, sim- 
ilarly predominant m vegetable oils 
Often the mixed fatty acids pioduce 



Cokes of ntwlv modo grtote, ItibrKont world is a mo)or user of metollic soops 


By D H KlirEFFER 

(.hpmlcttl EnftlriMr 


metallic soaps bettei adapted to 
specific pui poses than those made 
with the pure acids 

MAKE OILS "STAY PUT"-^‘*Soaps 
without soapmess,” ai e basically 
old and the beginnings of their im- 
portance extends back to the eaily 
years of the industi lal revolution 
when an expanding variety of ma- 
chines of gi owing complexity needed 
something bcttei and mf)re specific 
than animal fats and whale oil to 
lubricate them Thus came about 
the eailiest use of a metallic soap- 
lalcium steal ate -to conveit fluid 
oils into semi-sohd giease that 
would remain in beai mgs 
Next carnc the use of zinc stearate 
m cosmetic powdeis alone or mixed 
with 1 ice flout or talcum powdei 
A sU,inge tontiast typical of mot- 
nl-soap Uses, bt tween industry s 
heavy beaiings and n baby's tendet 
skin Today, these compaiativelv 
simple eai ly developments have 
giown mto a valuable industry sup- 
plying the keys to unlock many 
puzzling industrial problems 
Nowhere is the paradoxical nature 
of metallic soaps so apparent as m 
Iheir behavior toward friction The 
bases of most fnctioning compounds 
uppbed to power belts to prevent 
them from slipping on their pulleys 
are metallic soaps, and other mem- 
bers of the same family provide 
non-skid surfaces between rugs and 
highly polished waxed floors Yet, 
under quite different conditions, 
soaps such as zme stearate behave 
as effective lubricants between 
metal surfaces that are too hot foi 
an ordinary oil or grease to stay on 
Moreover, the ability of metallic 
soaps to form gels with fluid oils is 
fundamental to lubricating most 
bearings in equipment ranging from 
ancient ox carts to journal bearings 
m high speed machine tools 
The function of the metallic soap 
IS to hold the oil in place so that it 
can properly lubiicate the surfaces 
Grease so made is able by its basic 
structure to maintain itself, to stand 
up, sometimes under considerable 
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WASH NOTHING 


Lubricating Bearings, Powdering a Baby, and Waterproofing a Brick 
Wall ore All in a Day's Work for the Metallic Soap Family Other 
Surprising and Paradoxical Abilities of These Old-Yet-New Materials 
Are Constantly Appearing as Answers to Baffling Industnol Problems 



Courtesy Malllnckrodl ( hemlcel Wuilcs 


Minor variations in making mefallic soaps couse distinct 
differences m their properties Zinc stearate, viewed at 
300X shows fine, uniform particles (iefti and each gram 
has 19,000 squoro centimeters of film area Other sample 
(right) IS non uniform, has 7500 square centimeters of 
film area per gram To users, such factors may be ^itol 


hcdtiiifi and this piopeity it owes to 
the potential ^ibility of the metallic 
soaps to fo3 n {?els with even thin 
oils Apparently metallic soaps beai 
soriHuhit the s imc relation to oils 
and even gasoline that gelatin and 
pectin do to water All form moie or 
less solid gels 

GELS THAT STICK-The oldest ap- 
plication of metallic soaps— the pio- 
duction of grease gels — achieved ex- 
traordinary importance during the 
recent war in tremendously enhanc- 
ing the effectiveness of fire bombs 
and flame throwers This use 
stemmed from the fact that flames 
of gasoline or oil thrown by a flame 
thiowcr or bomb may not ignite 
the target because the burning gas 
which IS the flame, cannot adhere 
to it An answer was sought in a 
gelled fuel that would adhere to the 
target, whatever it might be, and 
continue buining with a flame hot 
enough to be effective Early at- 
tempts were based on gels of gaso- 
line with law rubber This mixtuie 
dlthough it forms effective gels, was 
not practical because no rubber 
could be spaied for this pin pose 
Then metallic soaps came into the 
picture The development of a gaso- 


line gelled in this way w is bv no 
means simple, for the very diveisi- 
liGs of chaiacter that make metallic 
soaps so mteiesting also cieatc a 
virtual hbvnnth of possibilities 
that must be exploded to find the 
answer to any specific problem 
With the clue that even thin 
lubricating oils can be gelled by 
calcium stearate and others, and 
that such gels cling to bearings, 
1 esearchers set out te 4iscover what 
soap or combination of soaps would 
convert gasoline intff a gel of just 
the right consistency and of strong 
adhesiveness to clin^^to combustible 
targets and set them afiie Even the 
initial consistency of the fuel was 
possibly less important than the 
ability of the product to 

retain its clinging characteristic 
until the target was well ignited 
The final solution was found in 
aluminum soaps made from a mix- 
tuie of the fatty acids of coconut 
oil with napthenic from petro- 
leum It was calieJ^apalm WhiTe 
the original objectlv4j|^^was to use 
product in fire bombs to be 
diopped from the air, its most re- 
markable success was realized m 
the flame thiowers Clearly the need 
foi such a material as a mihtaiy 


weapon is now veiy small, but the 
possibilities of peace-time use of a 
similar technique are likely to be 
impoi tant 

FLAMEPROOFING— TThis control of 
fuels by metallic soaps contrasts 
sharply with the effectiveness of the 
same agents in suppressing flamma- 
bility The fire hazaid fiom many 
types of textile fabrics foi example, 
lies in the easy ignition of surface 
lint and thf low ignition tempera- 
ture of the fibers themselves Ex- 
tremely small amounts of metallic 
soaps spicod in an even but very 
thin lay Cl on the cloth fibers ef- 
fectively changes the nature of the 
suiface of hangings and diapeiics 
Such a procedure affords consider- 
able piolcction against flash fires 
The metallic soap tends to hold 
sti ly hhois against the threads, thus 
reducing then flash potential, and 
nl the same time the extremely 
thin layei of the compound substi- 
tutes its 1 datively high ignition 
tompei atui e for the lower one of 
the fiber itself Although this is not 
complete firepioofing by any means, 
it at least suppresses the extreme 
haz<ud of fl ish firing which con- 
stitutes a domin.mt hazaid in public 
places The mctallu soap itself will 
ultimately bum but it is quite dif- 
ficult to ignite—an impoitant factor 
m file ha/nrds 

PARTING COMPOUNDS - The 

piincipal effectiveness of the 
Napalm fuel is the adhesiveness im- 
paitcd to th( gasoline by the addi- 
tion of metallic soaps But IKk ad- 
hesive quality is a quality of this 
pai ticulai type of gel, and is not 



Checking consistency of fresh grease 
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''6cl-go»" has larprking stickintu 
Odd probobly hos mor* Hioii on« use 


necessarily inherent in the metallic 
soaps themselves 

Actually* an important field of 
usefulness of these “non-soapy” 
soaps is in partmg preparations em- 
ployed to assist in separating molded 
plastics articles from the molds in 
which they are formed Minimum 
amounts of aluminum or zinc 
stearate added to the molding com- 
pound or dusted separately into the 
mold cavity ahead of the charge 
allows the finished product to be 
ejected much more easily at the 
proper pomt in the cycle In addi- 
tion* the compound assists the fiow 
of the plastics into the fine features 
of the mold, thus improving the 
finish of the final molded piece 

A sinrular application of magnesi- 
um stearate or calcium stearate as- 
sists pharmaceutical manufacturers 
in pressmg tablets of certain 
remedial agents which are otherwise 
difficult or even impossible to mold 
on modem machines Typical are 
lozenges stamped from mixtures 
containing large proportions of 
sugar or dextrose, and tablets of 
ferrous sulfate 

GREAT VERSATILITY - Metallic 
soaps are useful constituents of the 
wax mixtures used for polishing 
purposes* since their gelling action 
suppresses the tendency of some 
waxes, notably paraffins* to crystal- 
lize* On the opposite end of this 
scale, addition of metallic stearates 
to oil varnishes suppresses the gloss 
of the dried coating and without ex- 
ertion gives the finished work a dull 
surface resembling that attained by 
rubbing. , 

The Aiptiresaion of crystallization 
of paraffin wibtes effected by metal- 
lic soaps is also important in the 
ni^paration of wax coatings to be 
applied to paper and similar flexible 
materials The layer of a com- 
pounded wax possesses far greater 


flexibility and a mudi reduced 
tendency to crack or to separata 
from the base materials on fleadng 
The gelling quidlty of metallic 
soaps can also be effective in hold- 
ing heavy pigments in suspension 
m paint vehicles when they would 
ordinarily separate out as heavy 
layers in the can or barrel This ef- 
fect of additions of 1 or 2 percent of 
the appropriate metalho soap to a 
paint vehicle is particularly useful 
where differences in settling rates of 
several mixed pigments may change 
the color of the paint as it stands* 
a change not always easy to reverse 
with the ineffective stirrexv avail- 
able in the field Mixtures of h^vy 
lead pigments with organic lakes as 
tinting agents are particularly 
troublesome In this way 
Additions of metallic soaps to sus- 
pensions of pigments in vehicles 
also assist in emulsifying the resin- 
oil-pigment mixtiu'e in water as 
practiced in the newer types of wa- 
ter emulsion paints This action is 
the antithesis of that expected of 
metallic soaps in breaking and pre- 
venting emulsification 


SHIP FOULING 

Aiay be Reduced by 

Changing Ehctncal Charge 

Research conducted m Germany* 
and abandoned because of the war* 
included a project that suggests a 
new attack on the age-old problem 
of fouling of ships’ bottoms The 
new basic theory is that the seeds 
and larval forms of the organisms 
involved in fouling are attracted to 
the ship’s bottom by an opposite 
electrical charge Furthermore, this 
theory is supported by the failure 
of fouling organisms to attach them- 
selves to certain natural inhabitants 
of the sea— seaweed, and jellyfish, 
for example— that carry like charges 

Preliminary tests with certain in- 
soluble alginate salts showed them 
capable of imparting a charge to ob- 
jects in the sea coated with them 
and to repel fouling organisms in 
their rudimentary stages Investiga- 
tion along this line is expected to be 
resumed or undertaken by others 
and may well lead to entirely new 
types of non-toxic anti-fouling com- 
I^tiona to protect shipping in the 
future 

esSIUM-VAPOR LAMPS 

Throw liftfe Vhibie 

Light, Strong Mra~Red • 

Highly valued, not for their effi- 
ciency as illuminators but rather 
because their light cannot be seto 


AiPimmium stearate# unMke the 
other metallic soaps, Is scduble In 
water, but it is alsb a valuable 
waterproofing agent The advantage 
of this technique lies in the ease of 
application *of the amjn<miuzn 
stearate In water solution to brick 
or plasterwork, for example, as 
compared with the necessity of em- 
ploying a much more expensive 
organic solvent to spread stearic 
add alone Furthermore, the differ- 
ence in spreading power of the or- 
ganic solution and the water solu- 
tion are important in achieving the 
final result Other metallic soaps, 
particularly zinc stearate* also repel 
water and thus serve in many ap- 
plications where a surface is to be 
protected from wetting 

Clearly* the metallic soaps are 
shown by even these few examples 
to be remarkable* versatile, and use- 
ful materials In their pecuharly 
paradoxical properties are to be 
found solutions for many pressing 
problems of industry At least they 
are worth careful investigation 
when problems arise that seem im- 
possible to solve 

easily* cesium-vapor lamps are sim- 
ilar in principle to the efficient 
sodium- vapor lamps employed in 
hghting highways They emit radia- 
tion strong in infra-red, which is 
invisible, but weak in visible light 

Consequently these lamps have 
found Important applications in 
secret communication, particularly 
when the freedom of this type of 
communication from interference by 
static or jammmg is vital The lamps 
are filled with a mixture of argon 
and cesium vapor 

MOVABLE ALCOHOL PLANT 

Convarts Crops of form 

Sifa by Continuous Procast 

Built in a series of mobile units to 
be taken to farms for processing 
surplus and sub-standard crops on 
the spot, a new alcohol plant, when 
complete, occupies a five-car rail- 
road train It Is designed around the 
latest continuous processes of fer- 
mentation and distillation so that tha 
hlghast efficiency of convenlon and 
largest output can be obtained with 
a minimum of equipment 
The proceases have hem lately 
, developed and have been demon- 
strated on a pilot-plant scale as wall 
as in stationary plants. The system 
was demonstrated at a recent Na- 
tional Chemical Exposition and it is 
expected that a full-size demonstra- 
tion unit will be built by next sea- 
son 
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PIPE 

with a future 


Asbestos-Cement Pipe, In Addition to Being Highly Resistant to Under- 
Ground Corrosion, is Free of Tuberculotion and Excessive Ground- 
Water Infiltration Added Up, These Features Meon Long Useful Life 


By JEROME CAMPBELL 

W HKM the dty -fathers of a 
given municipality decide to 
spend some of the taxpayers* money 
for a new sewage-disi>osal or water- 
supply system, and when the engi- 
neers entrusted with designing get 
down to brass-tack estimatmg, one 
of the first questions that arises is 
“What kind of pipe will be the most 
efficient for this job — both now and 
in the years to come’*' 

The “years to come** part of that 
question is often the most vital part 
Water pipe that serves adequately 
for a short time and then because 
of internal corrosion starts to re- 
quire more and more pumping pres- 
sure, and e/entually heavier pump- 
ing equipment, is not economical 
Neither are sewer lines that infil- 
trate thousands of gallons of ground 
water which must pass through the 
treatment plant along with the sew- 
age 

As a result of these factors, and a 
multitude of others, the log of pip- 
ing materials that have been tried 
with varying degrees of success is a 
long one But one type of piping, 
made from asbestos and cement, has 
been standing at or near the top of 
the list for many years Despite its 
existing record, asbestos-cement 
pipe is not widely known and is 
even now just being “discovered** 
by persons mvolved m today*s ex- 
ten^ve building programs — indus- 
trial and domestic 
The ability of asbestos-cement 
pipe to meet the demands of long- 
range planning for water and sewer 
systems, its freedom from various 
types of corrosion, and its internal 
smoothness that keeps flow capacity 
at a peak through the years, are re- 
sponsible for this material's excel- 
lent record in underground service. 
Sewers and water mains, however, 
are not the only fields where long, 


grey tubes of asbestos and cement 
are doing a good job It is also nicely 
suited for Hue-pipe, vent stacks and 
ducts, and electrical conduits 

BUILT-UP PIPE — The material of 
which the pipe is made could be 
called a compounded mineral Two 
mineral substances, asbestos and 
cement, are bl^ded and integrated 
to make a smooth, hard, close-tex- 
tured piping, stone-like m durabil- 
ity, but not brittle or easily broken 
This pipe can be cut with ordinary 
saws to accurate dimensions and 
machined to close tolerances 

In manufactuiirg it, asbestos 
fibers are first selected and blended 
to obtain maximum durability and 
toughness Then in pre -determined 
proportions, the fibers are mixed 
with cement and a sufficient volume 
of water is added to disperse the 
fibers uniformly through the mix- 
ture 

This mixture or slurry, ds it is 
called, flows mto a tank where a re- 
volvmg drum of fine wire mesh de- 
posits it in a coating about 1/100 of 
an Inch thick, on a broad, endless 
felt band The moving felt carries 
the thin coating in a wide ribbon 
over vacuum chambers, which re- 
move excess moisture from the mix- 
ture and then transfers it to a re- 
volvmg polished steel mandrel Here 
the coatmg builds up continuously 
under the pressure , of heavy hy- 
draulically loaded rolls which com- 
press it into a dense, homogeneous 
structure 

In this way, a pipe the length of 
the mandrel is built up until the de- 
sired wall thickness is reached 
After the pipe is removed from the 
mandrel and put through an exten- 
sive curing process, the asbestos- 
cement walls are found to be smooth 
and hard, with great toughness and 
durability, yet surprisingly light in 
weight Modem equipment forms 
asbestos-cement pipe in 13-foot 



AsImiIos cement pipe in IS-foot 
lengths Is {olned togetlier by sImvc 
couplings mode of the some moterloL 
Hydroulicolly operoted puller H used 
to drow the coupling over the ends 


• LOOKING AHEAD • 

Wider knowledge and greoter appre- 
ciation of asbestos-cement pipe. 
Extensive use in "^hurry-up'' building 
projects where eose of instollatfon is 
vitol Savings in terms of criticol 
metol supplies Better munkipol 
sanitation ot lower cost 


lengths, in diameters rangmg from 
three to 36 inches, and m four pres- 
srure or strength classes Whl^ of 
these sizes and strengths is selected 
by the user depends, of course, on 
the appLcationu Lighter weights, for 
example, rire more generally used 
for flues and stacks than for under- 
ground installations where overhead 
loads are a factor 

LONG LIFE — Most water and sewer 
pipe Imes are g^erally buried in 
the soil Here, broadly speaking, 
two types of corrosion can take 
place-^emical and electro-cheml-i 
cal Chemical corrosion is caused by 
the acids and salts encountered in 
the soil Although these active agents 
would be able to leach out the free 
hme in neat cement, asbestos- 
cement pipe is so cured as to con- 
vert the free lime in its composition 
to insoluble silicates This insolu- 
bility gives the pipe a high re* 
sistance to the leaching tendencies 
of the soil Electro-chemical oorrp- 
sion, on the other hand, is an ex* 
tremely complex process when it 
occurs in metallic pipe Installed 
underground and is axialogous to tbee 
actiem which takes place In a dry 
cell In brief, certain areas of tise 
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pipe surface which aie shielded fiom 
oxygen begin to function as anodes 
and become corroded Other areas 
behave as cathodes and do not cor- 
rode Asbestos-cement pipe, being 
non-metalic, does not conduct elec- 
tricity Hence it is entirely free 
from electro-chemical corrosion 
An equally important advantage 
of asbestos-c^ent pipe is its high 
flow capacity, stemming from the 
smooth mterior surface imparted to 
the pipe by the polished steel man- 
drel on wluch it is built up Water 
flows easily along this smooth sur- 
face, permitting high carrying ca- 
pacities and low pumpmg costs 
Tymg in with these two factois 
of flow capacity and pumping costs, 
IS the freedom of asbestos-cement 
pipe from tuberculation This is the 
technical term for an evil that often 
effects serious reductions m the 
carrying capacity of cast iron and 
steel pipe The word is derived from 
the “tubercles” oi stalactite-like 
nodules that multiply on the interioi 
surface of ferrous pipe Theie they 
cling tenaciously, increasing the re- 
sistance of the pipe to the water 
flowing through it The increased 


Corrofioii^r««i|taiit 
dsbestoi'CeiMiit 
ptfM ii 
um 4 for ^ 
vtnriloting deem 
on tfifl roof 
(right) 
of 0 lorgo 
chemicol plont 


Workmen (below) ore 
shown operoting 
the carrioge 
which slides o fm 
ished length 
of pipe 

from the mondrel, 
while on the 
machine m the back 
ground pipe 
IS being rolled on 
on olternote 
mandrel 




fi iction and turbulence of flow 
diminishes the efficiency of the pipe 
and in some cases gradually reduces 
the effective interior diameter until 
there remams only a small fraction 
of the pipe’s original watcr-carrymg 
capacity 

Because these tubercles do not 
“grow” on the interior surface of 
asbestos-cement pipe, its carrying 
capacity, ovei years of sei*vice, re- 
mams undimimshed Clearly, this 
advantage is important to the engi- 
neer designing a water system Pipe 
sizes and pump piessures can be 
determined on the basis of present 
and estimated future water require- 
ments of the community There is no 
need to specify larger pipe and 
higher pumpmg piessures so as to 
make provision for future deteriora- 
tion in the line’s carrying capacity 
as a result of tuberculation Also, 
because smaller pipe can be used, it 
IS often possible to provide for moie 
extensive pipe installations without 
I nci easing costs 

FLEXIBLE INSTALUTION-When 

used in water Imes, asbestos-cement 
pipe is joined by a sleeve coupling, 
of the same material as the pipe, 
fitted over the abuttmg ends of the 
two lengths to be coupled Two rub- 
ber rmgs seal the space between 
pipe and sleeve Quickly assembled 
without the use of molten lead 
caulking or similar hot compounds, 
the sleeve coupling makes a leak- 
proof and flexible joint For sewer 
pipes a somewhat different coup- 
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I cool mine instollotions, osbet^oi cement pipe has demonstrated its obility 
to resist tor relatively long periods the corrosive octions ot highly acid 
mine waters which sometimes eat awoy metollic pipe in o matter ot doys 


ling is used, but coming in 13- 
toot lengths, this pipe has fewci 
joints than other kinds of sewer 
pipe which aie made generally in 
thiee and four foot lengths 
The flexibility of the couplmg 
plus the high ciushing strength of 
asbestos-cement pipe, enables water 
lines made of it to resist the weaving 
and shifting of the sod, as well as 
the weight of passing traffic 

LOW INFILTRATION ~ Fewer 
joints, m addition to simplifying in- 
stallation, mean less infiltidtion of 
gi ound water into the asbestos- 
cement pipe, smee nearly all seepage 
of ground water into sewei lines oc- 
curs at the couplings Reduced in- 


filtration, m turn, makes for moie 
economical and efficient opeiation 
of treatment plants Giound watei 
infiltrating into sewer lines is con- 
sidered by tieatment-planl opeiatois 
and sanitary engmeeis to be one of 
the major pioblems'of sewage treat- 
ment 

Generally speaking, when a new' 
sewei is installed and tested, the al- 
lowable amount of infilti ation is 
fixed at not more'Tfcan one gallon 
pel houi per inch of pipe diametoi 
per 100 feet of line For eight- inch 
pipe this amounts to an allowable 
infiltration of approximately 10,000 
gallons pel mile pei jd^y Infilti ating 
ground water cosls virtually as 
much to piocess at a treatment 


plant as law sewage Hence, the low 
infiltration rate prevailing m sewer 
lines of asbestos -cement pipe brings 
down treatment plant operating 
costs and sometimes permits the 
erection of smaller plants at corre- 
spondmgly smaller expenditures 
Aside from the foregoing uses, 
asbestos-cem^t flue pipe is finding 
application for venting gas- burning 
appliances Durabibty, pleasing ap- 
pearance, and a relatively low heat 
conductivity that retards the rate of 
drop m flue-gas temperature, all 
Lontiibute to its suitability for this 
field Diaft conditions are improved 
and condensation i educed because of 
the heat-conductivity factor 

Similai ly, the light weight and 
corrosion resistance of asbestos- 
cement pipe make it convenient foi 
venting industrial fumes and gas 
when it IS installed as ducts, vents, 
and stacks Metal heating and melt- 
ing operations, gnnding and polish- 
ing of glass, stone, or metal, and 
Lhemical ptocessmg that gives rise 
lo corrosive fumes or gases, are 
cited as a few of the applications 
where asbestos-cement vent piping 
has made good Because of its 
sti ength and corrosion-resistant 
qualities, this type of ventilating 
pipe may be used on the outside of 
industrial buildings without painting 
The new homes, new roads, and 
new factories now building or 
planned will increase the demand 
for a duiable, quickly assembled 
and long-lasting pipe to brmg sup- 
plies of pure water, to carry away 
sewage, and foi dramage and ven- 
tilating pui poses In helpmg to fill 
this demand asbestos-cement pipe 
piomises to make a growing con- 
tnbution to the country’s domestic 
and industual well-bemg 






CONTINUOUS RAIL 

Increases Life of Rolling 

Stock, Wider Use Expected 

Now 16 yeais old, welded, oi “con- 
tinuous” raihoad lail is a young- 
ster in the lailioad family, but 
some authoiities expect this method 
of ti ack construction to be used 
more widely m the future At pies- 
ent, continuous rails account for a 
negligible pci centage of all the track 
laid in the United States Reliable 
estimates place the total in the 
neighborhood of 100 miles About 
33 miles of this is m special in- 
stallations over bridges and grade 
crossings, thiough tunnels and sta- 
tions, and m city streets The re- 
mainder is open tiack 
According to raihoad experts, 
long sections of welded rail have 
certain advantages over the stand- 


ard tiack made of 39-foot sections 
These advantages hjclude i educed 
shock on rails, rolling stock, and 
height, reduced norae for passen- 
geis, lessening of impact of budge 
loads, as much as 5Qj^rcent in some 
coses, and wheie long sections aie 
used at crossings and m city streets, 
damage to pavement neai the track 
IS reduced 

The fust continuous rail was laid 
through a tunnel by the Central of 
Georgia in 1930 Today at least 
17 roads have installed varying 
amounts of welded tiack up to u 
total of 42 miles on one road The 
lengths range from a few hundred 
feet up to 7000 feet, the longest 
single piece now in use in open 
track 

On the rail itself, a temperature 
variation from one se^n to another 
of 100 degrees, Fahrenheit, is com- 


monplace in many sections of the 
country Unrestrained, a smgle sec- 
tion of steel rail one mile long would 
lengthen about 41 inches durmg a 
temperature rise of 100 degrees The 
largest single holding force is the 
fiiction that exists between the rail 
and the tie plate that holds the rail 
upon the tie The ballast in the road 
holds the tie and rail Extra clamps 
aie placed at each end of the con- 
tinuous section to control any move- 
ment 

Best results are obtamed by lay- 
ing the rail at a time when the 
temperature lies midway between 
the expected high and low for that 
section of the country This cuts the 
possible exjMinalon or contraction 
about in half Railroad engineers 
say that by using these methods no 
more expansion is noticed than can 
be taken care of by the bolt clear- 
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ances m the plates that connect the 
separate sections This is no more 
than is normal in the standard rail 

Proponenta of continuous rail be- 
lieve that this method of construc- 
tion holds a promise of higher 
speeds, greater comfort for passen- 
gers, and increasingly long life for 
railroad equipment 

COAL MINE HAZARDS 

Reduced Greaily by Use 

of New Devices, Explosives 

M ORE than 100 different safety de- 
vices, machines, and methods have 
been mtroduced into United States 
coal mmes in the past 20 years 
Costing more than $100,000,000, the 
safety measures are credited by the 
Bituminous Coal Institute with re- 
ducing accidents by nearly one half 
during this period, or at the rate 
of about 4 percent per year on a 
basis of production 

Since World War I, a widespread 
change from the use of black powder 
and dynamite to the use of permissi- 
ble modified explosives producing 
reduced Rames and reduced tem- 
peratures Is said to have diminished 
one of the major hazards of mining 
by more than 50 percent Coal 
miners are the largest peace-time 
users of explosives and dilTerent 
brands conformmg to safety stand- 
ards approved by the United States 
Bureau of Mines or an accepted 
testing agency are said to be used 
now 

Though many miners themselves 
are reported to have objected to the 
original change from oil or carbide 
to electric safety lamps made man- 
datory by the coal operators, and 
to the compulsory introduction of 


hard hfita, baili^toed shoes, safety 
belts, tafe^ appurtenanesk, w 
general use of these devices is said 
to have precluded many thousands 
of accidents. Over 20 automatic sig-* 
nals, alarms, and gages are stated 
to in use now to record water 
pressures mechanically, detect the 
presence of gases, break electrical 
circuits, and otherwise afford in- 
stant protectioh from operating haz- 
ards 

The prevention or spread of un>- 
derground fires has been decreased 
sharply by the eiftensive use of cal- 
cium chloride in allaying acciunu- 
lations of coal dust, by fire-proofing 
ventilation guides, housmgs for elec- 
trical equipment, shaft lines, mine 
entrances, overcasts, and the erec- 
tion of fire-proof doors m the mines 

The first safety director for a coal 
mine is said to have been appointed 
in 1010 but now one or more such 
specialists m accident prevention are 
on the staff of every major coal 
minmg company in the nation 

ROLLER-BEARING 

FOUNDATION 

Permtis Six-Inch Building 

Shift During Earthquakes 

Enabling a building to *VoU with 
the punch” of an earth tremor, anti- 
earthquake roller bearings are being 
installed under a new west-coast 
building Weighing 600 pounds each, 
€5 sets of these specially designed 
bearings are being used to protect 
from earth shocks a three-story ad- 
dition atop an existing six-story 
building Placed under the main pil- 

Sealed ond lybncaNd for lift, dOO' 

pound btorinsi con movo any dirtchon 



#ddRkA» iach bwtbig 
aitmxAsfy k load of 250,000 

andt gethig ^ey 

permit the addition to move six 
inches ln.any direction. 

This unique roller-bearing oon- 
struction was necessary because the 
six-story structure upon which the 
new addition rests was built before 
a now existing building code was 
adopted This code demands con- 
struction which takes into account 
ekrthquake stresses It was foimd 
that any attempt to strengthen the 
present building would result in ex- 
cessive costs, and also prohibitive 
disruption of company activities 
By “floating” the three-story ad- 



dition on roller bearings, the verti- 
cal loads, due to gravity, are di- 
vorced from the horizontal forces 
exerted by the ground waves of an 
earthquake Each anti-earthquake 
bearmg consists of three steel plates 
with two interposed sets of steel 
1 oilers placed at right angles to each 
other The rollers between the bot- 
tom and center plate roll in a north- 
south direction, while those above 
move east and west If a diagonal 
shock is encountered, both sets of 
rollers operate 

Each group of rollers is hermeti- 
cally sealed so no foreign mattei 
can penetrate, and lubricated with a 
special type of oil. Because of the 
tremendous weight they carry, the 
rollers, and the steel plates upon 
* which they move, are made of tou^ 
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ground and poliahaH to mir- 
tor-^0 flnoothnoaa «tid prodte 
measurements according to their 
manufacturer, the Torrlngton Com- 
pany 

AUTOOYRO GLIOIR 

Moy be Towed by P/ane, 

Holds Co/nmerclof Possibtlitfs 

A uosT unusual development in 
the glider field, an odd-looking 
wingless craft whi(^ works like an 
autogyro without a power source, 



has recently been developed at the 
General Electric Fhght Test Center 

Known as the Gyro-Glider, the 
craft is supported by two nine-foot 
rotating blades atop the fuselage 
Weighmg 120 pounds ready to fly, 
It is capable of lifting nearly 300 
pounds — pilot and cargo — in addi- 
tion to its own weight 

The Gyro-Glider can land m ex- 
tremely small areas, requiring a 
landing field not more than 60 feet 
IS diameter, according to the com- 
pany’s design engineers 

Expected to have wide commer- 
cial application as a means of reach- 
ing isolated areas without adequate 
landing fields, the Gyro-Glider is 
one third the weight of a standard 
fixed-wing glider and can be 
steered within limited range and 
land on any spot of the pilot’s 
choice For such use, the gbdei 
would be towed by an airplane and 
released like a standard glider It 
has a descending speed less than 
than that of a parachute and can be 
landed with such ease that It is not 
likely that damage would be caused 
to the cargo 

Like an autogyro, the new glider 
makes a forward roll of 20 to 30 
feet when landing The rotating 
blades, can be easily removed so 
that the craft can be transported 
from home to airport in the reai 
of a station wagon, which also can 
serve as its towing agent The new 


Simplified controls, high lift — 300 
pounds plus own weight — spell promise 
for this croft With pilot replaced 
by cargo, ond rodio control, glider 
could mohe deliveries in tight fields 

craft IS equipped with a tricycle 
landmg gear 

According to Mr David C Prince, 
one of the designers, an independent 
means of brmgmg the rotor up to 
speed would eliminate the tow run 
at take-off 

UNSTABLE GLASS 

Has Htgb Ltght 
Transm/ss/on Speed 

Light travels faster through beryl - 
hum-fluoride glass than through 
any other glass, solid, or liquid, the 
American Optical Company reported 
recently m announcing that the 
optical properties of the new glass 
have been successfully measured for 
the first time 

The report said that light travels 
through space at the late of 186,000 
miles per seconds and through the 
berylhum-fluorlde glass at 146,000 
miles per second In comparison, 
light travels through water at 140,- 
000 miles and through spectacle 
glass at 122,000 miles per second 
The measurements also showed 
that the beryllium-fluoride glass 
separates light into its component 
colors far less than any previously 
known substanc^ Accordingly, if 
it could be used making a lens it 
would produce lesa color aberration 
The glass-forming properties of 
beryllium fluoride a material used 
in making beryllium metal, which 
in turn is employed to harden cop- 
per and other metals were first pre- 


dicted and demonstrated ih 1927 by 
V M Goldschmidt, a German scien- 
tist He predicted that the glass 
would have a low refractive index 
( light-bending power) and a low 
color dispersion, but apparently 
never measured these optical prop- 
erties 

Special steps had to be taken to 
measure the glass because it is ex- 
tremely hygroscopic When exposed 
to air, it absorbs moisture so rapidly 
that a prism made of it collapses 
into a puddle As a result, such 
prisms could only be polished by 
means of techniques specially de- 
veloped for the investigation 

In composition, the beryllium 
fluoride differs from ordinary sand 
glass m that fluorine, a poisonous 
gas' related to chlorine, replaces 
oxygen and beryllium replaces sili- 
con The samples measured were 
made by the Brush Beryllium Com- 
pany 

RESISTANCE WELDING 

Accomp/js/ied by Battery 

Power, Corbon-Pi/e Confro/ 

In many industrial localities, the 
power facilities available have not 
permitted use of fast and low cpst 
resistance welding for the fabd^- 
tlon of metal products In addition, 
resistance welding has grown so 
rapidly in recent years that power 
supply difficulties have been ex* 
perlenced even In major industrial 
areas At a recent meeting of the 
American Society of Mechanical En- 
gineers, Mr John D Gtordon of ffie 
Progressive Welder Corporgtkm 
pointed out one solution to tUs 
problem involving the use of car- 
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bons characteristic ability to ooa- 
duct electricity better when under 
pressure than when no pressure is 
applied 

Here, the question was the storage 
of electrical energy in some manner 
in the time interval between welds, 
the most obvious method of storing 
energy being the storage battery 
However, no one until recently had 
found any way of interruptmg 
the enormous low-voltage currents 
when using batteries The answer 
was finally evolved, according to 
Mr Gordon, in the “carbon pile 
rheostat” — a very common device 
but not previously considered in 
this connection The device makes 
it possible to interrupt current flow 
simply by releasing the pressure 
used to press two discs of carbon 
together 

Storage battery welders, it was 
added are no longer experimental 
today They are being used to weld 
almost everything from thin sections 
of ordinary steel or stainless steel, to 
heavy sections of aluminum When 
welding those materials which re- 
quire exceptionally heavy currents 
it is only necessaiy to add inoie 
battery cells 

The storage buttei les are kept 
charged between welding operations 
by battery chargers similar to those 
used to charge automobile batteries 

CARBIDE PLANER TOOLS 

Allow Higher Output, 

Take interruptions Successfully 

That the relatively slower speeds 
of most planers — measured in SFPM 
— make this type of machme tool 
less adaptable to carbides is a theory 
not supported by facts Routine 
planing with carbide tools of such 
ferrous castings as turret-lathe 
pedestals, turret slides and saddles, 
cross slides, and cross-slide car- 
nages, for example, has been suc- 


cessfully accomplished by one manu- 
facturer over a flve-year period 
The company states with 

good tool practice and good opera- 
tors, carbides are preferred for most 
planing operations since not only 
greater output — on the newer plan- 
ing machines capable of 200 SFPM — 
but also better size and finish is ob- 
tained than with high-speed steel 
tools The steel tools are still used, 
however, on exceptionally deep hog- 
ging cuts— over % inch depth of cut 
— and those cuts, usually m slot- 
ting, in which depth of cut would 
exceed the lift of the clapper box 
The users, Warner and Swasey 
Company, report that their ex- 
perience appears to indicate that 
Carboloy tools can take severe m- 
teiruptions in cutting In planing 
the large bed for a textile machine, 
foi example, many interruptions 
are caused by the necessity of in- 
ternally bracing the machine base 
to provide the rigidity required in 
the finished machine Here, planer 
speeds of about 200 SFPM are used 
Further, experience to date indi- 
cates that available planer speeds — 
usually on the “low” side when gen- 
eiul carbide machining practice Is 
considered — present no difficulties 
Good results are being obtained with 
Carboloy tools even on older ma- 
chines with top practical speeds of 
as low as 70 feet per minute or less 
When used on these older machines, 
carbides have advantage of 

longer service lifeT^etween grinds 
On the newer machines, 200 SFPM 
IS standard shop practice, and usu- 
ally from 4 to 24 pieces are planed 
in a single set-up 
In setting up for planing any kind 
of iron casting at the user’s plant 
reference is made in the shop to 
simple tooling data sheets which 
cover the general classes of planing 
These sheets provide needed data on 


number of cutB, types of tools, feed, 
depth of cut, spe^ of cutting, and 
speed of return In general, cutting 
recommendations are based on the 
slowest planer which might be used 
for this type of work 

IN-LINE AERO ENGINE 

Features Light Weight, 

Internal Cylinder Cooling 

Designed for the personal- plane 
field, a new light-weight, four- 
cylinder, m-line, air-cooled engine 
develops 125 horsepower at 2500 
revolutions per minute and 110 
horsepower at 2200 revolutions per 



Valvei serviced, cylinders remoin on 


minute Designated the Cameron 
C4-I-E1, the engine is said to be 
particularly desirable for twin- 
engme installations, as well as for 
single-engine airplanes, due to its 
minimum fionlal area Total dry 
weight of the production model will 
be under 200 pounds, or approxi- 
mately pounds per horsepower 

In addition to extreme light weight 
and minimum frontal area, other 
features of the engine include posi- 
tive fuel injection, internal cooling 
of cylinders through an unusual de- 
sign feature, accessibility of valves 
and seats for servicing with cyl- 
inders remaining on the engine, and 
a deep-groove ball thrust bearing 

Since the Cameron engine utilizes 
a full-piessure, dry-sump lubucation 
system, it may be mounted in in- 
verted or upright position to obtain 
the desiied relation between thrust 
line and engme center of gravity 

MESABI CO-OP IRON 

Witt Try Sfafe^Privafe 

Conversion of Ore Waste 

I r A CO-OPERATIVE program which 
may set the pattern for future de- 
velopment of natural resources, a 
modem plant is being built on the 
Mesabi Iron Range of northern 
Minnesota foi the conversion of iron 
carbonate slate to pure iron powder 
The slate, heretofore a waste pro- 
duct, overlies the iron-ore forma- 
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tion and la present in great abund- 
ance, is uniform in composition, and 
is easily accessible 

In a continuous chemical process, 
susceptible to close control, the iron 
is dissolved out of the ore by acid, 
precipitated as crystals of iron sul- 
fate, and preferentially roasted to 
iron oxide of high punty This 
product is then reduced to iron 
powder of controlled physical char- 
acteristics with a purity of over 99 
percent 

Already proved in the laboratory 
as a means of producing iron pow- 
der thoroughly adaptable to pow- 
der-metallurgy fabrication, the pro- 
cess has not yet been operated on a 
scale large enough to determine 
production rates and operating 
costs The benefiits resultmg from 
the establishment of a year-around 
metallurgical industry in the Mesabi- 
Hange area, and the possibibty of 
development of a new resource, are 
the state of Minnesota’s incentives 
for the sharmg of the risk of the 
new enterprise with a private in- 
dustrial organization, Continental 
Machines, Inc 

RUBBER LABORATORY 

Carnes On Extensive 

Work in Synthetic Field 

F irxY new kinds of synthetic rub- 
ber have been made in a research 
laboratory, operated at the Univer- 
sity of Illinois for the past three 
years in connection with the gov- 
ernments synthetic rubber program 
In addition to developing the new 
rubbers, the laboratory’s other 
pro] ects have included Establish- 
ment of the effect and importance 
of purity of materials going into 
synthetic rubber, study and im- 
provement of the soap used m the 
rubber-makmg piocess, and devis- 
ing analytical methods for con- 
trolling production and quality of 
lubber during its manufacture The 
laboratory at the University is de- 
voted entu*ely to research on im- 
provements m rubber manufactur- 
mg and new types of rubber, and 
involves no work in compounding, 
vulcanizing, or tire building 

While all rubber now bemg used 
for tires is made through an emul- 
sion process, the chemists also 
studied a Russian process using so- 
dium in place of soap emulsion, and 
compared results of the two proc- 
esses Fiom this they have learned 
how to make a better sodium-rub- 
ber which m preliminary tests re- 
vealed “marked superiority” In re- 
sistance to heat build-up and to 
cracking, the two greatest faults of 
present synthetic rubber 

Professor Carl S Marvel, head of 
the laboratory, pointed out that to- 


day’s synthetic-rubber passenger 
auto Urea are practically equivalent 
in wear to pre-war tires made from 
natural rubber They have been im- 
proved from 3000 miles of wear at 
30 miles per hour to 55,000 miles at 
50 miles per hour Greater improve- 
ment is expected, and also Improve- 
ment in heat resistance, which is 
the difficulty in using present syn- 
thetic rubber in heavy-duty tires 
He beheves that in not more than 
two more years, synthetic rubber 
will be well superior to the natural 
product, and the United States will 
be permanently free of dependence 
on fareign rubber sources 
Synthetic rubber is generally 


made m batches at the present time 
The chemists at the University are 
studying chemicals which will en- 
able rubber to be made by a con- 
tinuous process Many catalysts and 
activators are bemg examined, and 
success will increase rubber-plant 
capacity by making improved meth- 
ods of production possible 
Another current problem is the 
study of dehydrogenated rosin soap 
as an mgredient in synthetic rubber 
This has been shown to produce 
supeiior rubber, and its use reheves 
the need for more expensive soap, 
but it slows production The prob- 
lem IS to avoid the slowdown, and 
progress on such lines is reported 



Ingenious New 

Technical Methods 




Variable Speed Drive Attachment Offers 
Instant Spe^ Control for Drill Press Work I 

Now you can adfust drill press speeds from 
high to low— or any intermediate speed— as 
easily as shifting gears in your car* The Erg 
Variable Speed Bnve Attachment enables the 
operator to pr 5 ^de the correct speed for 
large or small dmls by merely moving a lever 
This saving in twne results in greater work 
volume, better work, and lower producti on cost 
The Era Attachm^ fits ail popular makes of 
drill presses, and is easily installed without 
the necessity of drilling holes or changing 
present eqmpment 

To alto help sauo timo on the job, many 
plant owners make chewing gum available to 
workers Chewing gum seems to make work 
M easier, time gjT Easter. Wngley’s Spearmint 
Gum may be usecfWveo when both hands are 
busy, eliminating work internipaons, and thus 
promoting greater safety for the operator. 

You can get cmplett tnformacton from 
Mtter €» 

$940 N KilpaSftck Avt , Chicago 41, III 



Era VarlobU 
Drfv# 



AA-203 
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New Products 

«nd Processes 


RADIATION CALCULATOR 

£f/m/naf«5 Tedious Figuring 

In Planning Heating Systems 

F OR MRASURiNO radiation for steam and 
hot water heating systems a new cal- 
culating device has been announced 
It IS claimed this new calculating de- 
vice, called Heat-O-meter and physi- 
cally a round dial with three concentric 
celluload printed disks eliminates the 
tedious Bgunng usually necessary to 
determine the correct amount of ra- 
diation Just the simple turning of a 
dial and the correct answer is received 

The dial contains sizes of mains, re- 
turns, risers, radiator sizes and capaci- 
ties, round and sectional boiler net rat- 
ings, chinmey due sizes and capacities 
with minimum and maximum heights, 
hot water tank sizes and capacities 
fuel-oil tank sizes and capacities, hot 
water generator capacitues and other 
valuable heating information en- 
abling plumbers steamfltters, archi- 
tects, builders oil-burner and heating 
salesmen, and all individuals who come 
in contact with heatnng problems to 
have the correct answers at their finger 
Up# 

INDUSTRIAL CLEANERS 

Coin Effectiveness, Safety, 

With Emulsifier Additive 

OmoNED for use with kerosme and 
other petroleum cleaning agents to in- 
sure greater safety, efficiency, and 
economy a new emulsifying agent is 
intended for removing very heavy de- 
posits of oil and light grease from all 
kinds of metal parts and equipment 
In solution with petroleum cleaning 
agmts the product called Mulsirex, 
adds to the cleaning potency of these 
agents through its deep penetrating 


qualities and, at the same tune, be- 
cause of its high flash point of 180 de- 
grees, Fahrenheit, greatly mcreases the 
margin of safety for the operator The 
emulsifying characteristics make for- 
eign substances readily soluble in wa- 
ter, a feature that permits the deposits 
to be Hushed away after application 
of the cleaning agent with a simple 
cold-water nnse 

Because Mulsirex can be used in 
dilutions as high as 1 to 10 with sol- 
vents, the manufacturer, Turoo Prod- 
ucts, Inc , points out that it is economi- 
cal to use Apphed with a spray, brush, 
or mop, or as a cold-tank immersion 
solution, it IS said to be harmless to 
metals and enameled surfaces 

VACUUM GAGE 

Combines Sensihvify, 

Ruggedness, and Portability 

DniONii) for operations requiring con- 
tinuous and accurate nieasurements of 
reduced pressures as low as 0 1 micron, 
a new vacuum measuring gage is said 
to be made virtually indestructible 
through the use of non-burn-out ele- 
ments 

Originally a component of the RCA 
Electron Microscope, the gage has now 
been developed as a separate, easily 
portable unit, designed especially for 
modem vacuum systems m which ro- 
tary pumps are used to back oil diffu- 
sion pumps Vacuum systems of this 
type are used in the dehydration of 
pemcillm mold m the preparation of 
freeze-dry specimens, in metal sputter- 
ing and lens coating, and m vacuum 
distillation processes, both in the lab- 
oratory and in industry 

The new gage, for example, will con- 
tmuously Indicate the pressure while 
the mechanical pump is “rough” pump- 
ing, and serve to show the somewhat 


eriticat point at which the dtfimion 
pump i^hamd bo connected. The repeti- 
tive accuracy of the tnetar reducea the 
time usually lost in calculating error, 
and permits majdmum time to be em- 
ploy^ in actual operation. 

*^6 vacuum measuring unit, called 
type EMG, incorporates two types of 
gages, a thermocouple gage and a dis- 
charge gage These gages have stand- 
ard pipe fittings for connecting to a 
vacuum system and readings on the 
meters m the control unit are easily 
translated Into accurate terms of pres- 
sure All controls are on the front panel 
Cables and connectors carrying the 
power supply for«both gages also ex- 
tend from the front panel A rotary 



For loborerery or prodecHon sw 


switch is used for operation of either 
gage 

The thermocouple gage, used to make 
the higher pressure measurements, is 
housed in an all-metal enclosure to 
prevent any accidental mechanical 
damage The discharge gage is the cold- 
cathode, diode type of Ionization gage 
and 18 used to give current indications 
for very low pressure measurements 
It contains no filament to bum out and 
IS quite durable 

A special feature of the EMG vacuum 
gage makes it possible to use the same 
meter-control unit with any number 
and combination of gages The gages 
can be permanently installed in the 
vacuum pumping units and the portable 
meter control unit can be plugged-in 
at any desired position to obtain a 
pressure reading 

The new instrument weighs only 18 
pounds complete with gages and cables 
It measures 10 inches hl^, 13^ inches 
wide, and 8% inches deep 

LUMINESCENT "LUCITr* 

May be Fluorescent or 

Phosphorescent in Mony Colors 

AcRYLic-resin sheeting containing 
luminescent pigments-^ fluorescent 
type which glows when exposed to 
ultra-violet light, and a phosphorescent 
type which glows in the dark after ex- 
posure to ordinary light — promises wide 
use on highways, airlanes, and sea 
lanes. Riosphoreseent scryli^ or *T^u- 
clte,” is being InvestigRted for large 
bands on c h a nn el markers and buoys 
to light them at night without necessi- 
tating maintenance or replenishment of 
a power supply The plastics has dem- 
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v«r« liWtiwr or mt witt«r. 

11 ^ oftorglow ^ ^ tfboiirfioir oi oirt 
ghootinit iii cUitnod to !>• outvUndlnt ^ 
the 6M ot pUftict. After «3q>oeuro to 
die ihMtlAg glvei of maxi- 
mum biillUnce for a matter of minutes, 
then continues for ten or tw^elve 
hours to give light sulBoient to be seen 
by an eye adapted to the dark The 
fluorescent sheeting, on the other hand, 
does xxrt necessarily store light, but 
glows brilliantly while subjected to 
ultra-violet 

Sheeting of both types is expected to 
be used in advertising signs C5ther po- 
tential uses include parts of lamps, 
baseboards, and panels for 
switches used in bedrooms, directional 
signs of all types, house numbers, 
Christmas-tree ornaments, dial facMM 
and aixplane instrument panels, theater- 
exit signs, parts of radios and television 
sets, architectural panels, and entire 
walls and sections for bars 

The sheets can be manufactured In a 
wide range of colors, in all of the 
standard sizes of regular “Luclte” 
sheeting, and in a variety of thick- 
nesses 

TANK BREATHER 

Reduces Domoge fo Tank 
and Contents by Mo/st Air 

Specially designed for industrial or- 
ganizations employing storage tanks, a 
new line of improved breathers is now 
offered to help alleviate current diffi- 
culties in replacing corroded and out- 
worn chemical and oil storage tanks, 
the latter conditions emphasizing the 
necessity of protecting the contents of 



Air dried before entering tank 


such tanks against pollution and spoil- 
age by atmospheric moisture 
The breathers, in production at the 
Pittsburgh Lectrodryer Corporation, 
carry the name of Lectrobreathers and 
can either bo mounted directly over 
a tank's vent or be piped to it Incom- 
ing air is thoroughly dried by its pas- 
sage through activated aluminas oon- 
talnod in the breather, which U 
equipped with a color Indicator for de- 
termining when the altimlnaa are in 
need of reactivation and when re- 
activation is complete 
The manufacturer of this dehumidifi- 
catiqn equipment produces breathers in 
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effective unit for controlling amount of UgK 
reachl n r your eyes Outs down glare In sky and 
overwater obeervatlona Easily mapped on and off 
over the eye cups of American-made 7 x tO 
Binoculars Oort cost |S 30 each 
Stock «U,ttt-l not Pesttald 
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RAW OPTICAL OLABB — An ezoeptlonel 
opportunity to secure a large vaneW ol 
C^tlcel Pisces both Crown end Flint Olass 
(seconds) In varying stefea of prooesfing 
Maitf prism blanks 
Btook No 7fS B — ^bs <mln^^wt>_ 

Stock No 7M-8— 1^1 1^ 

DIA ACHROMATIC TELI800PB OBIBOTITE 
— PL 30 inches <Not a war surplus item) The 
Oort used very few long focus Objeetlvs Tisnsas 
so we bad these made for you Pint clfse lens 
suitable for spotting Bcopaa, Terrestrial Telsfeopso 
etc Not coated 

Stock *flf7 8 lie N rwtfeU 

PRISM TELC8COPB~AU the Lenses YOU Kffd to 
build your own 30 power Telescope! No moonte. 
Has wide field of view 

Block «6ft8 S 17 U Feelpald 

AIR FORCES GUN SIGHT 

With Polarising Variable Denaltr AtteehMil 
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Gears Motors Metal Parts and Slsotrlpsl OedgoU 
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Lenses and Prisms you need to make a Bpeotro- 
scope Plus FREE 15-page Instruction Booklet. 
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several standardizB# Bizes, but advises 
that several factors be considered before 
any specific size or type is installed 
These factors include How frequently 
and how fast a tank is emptied, how 
many cubic feet tha tank contains, the 
nature of the tank's contents, and 
weather conditions 

PIRANI TURKS 

Measure Gob Pfmssure 
By Filament Ra^ifante 

uiTABLE for prewupe gages and leak 
detectors In evacuating apparatux and 
automatic pressure- recording equip- 
ment, electronic tqbes designed with 
special tungsten laments having a 
high temperature coefficient of re- 


sistance permitting direct readings of 
gas pressures are now available A 
change in gas pressure produces a 
change in thermal conductivity, fila- 
ment temperature, and filament re- 
sistance Measurement of filament re- 
sistance, calibrated in terms of pres- 
sures for individual gases, is indicted 
on an 0-1 milliameter plac^ in a simple 
bridge circuit 

Matched pairs of these devlcee, called 
Pirani tubM, are recommended for 
greater accuracy according to the 
makers, Sylvania Electric Pr^uctx, 

One tube Is eealed directly Into the 
evacuating system while the eeoond or 
compensating tube is left open to iur- 
rounding air or filled witi^ « specific 
gas to a standard pressure The tubes 
are usually mounted in cloee proxindty 
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to provide the Msae ambient condl- 
tiona and the iiurtallatioin la generally 
shielded from radiant heat or air cur- 
rents 

Readings may be obtained with plus 
or minus 5 percent accuracy within a 
pressure range of 1 to 1000 microns 
The tubes are supplied In nonex glass 
envelopes with tubulation for direct 
sealing into the apparatus The overall 
length of the tub^ is approximately 
eight inches They are designed to op- 
erate at 1 5 volts, 100 milliamperes Cold 
resistance of the filament Is 6 6 ohms 
Hot resistance at 100 milliamperes in an 
evacuated tube ranges from 15 5 to 17 0 
ohms 

LIOHT-WEIGHT WIRE 

Uses Aluminum Conduefor, 

Glass Rubber Insulation 

Reportu) to save 200 pounds of weight 
in the Consolidated Vultee B-36 bomb- 
ing plane, a new electrical wire has an 
aluminum conductor and a fire-re- 
sistant insulation known as Neolay 

The insulation consists of a layer of 
glass to insure circuit Integrity and a 
fire-resistant synthetic rubber applied 
by a special dipping process developed 
by the United States Rubber Company 

FORMABLE MAGNETS 

Shaped horn New 
Alloys for Difficult Jobs 

Soft enough to be machined rather 
than ground two new magnet metals 
may be made into any size, shape, or 
form Called cumco and cunlfe, the new 
metals can be made in the shape of 
plates^ in the form of screws, punched 
out m various square and circular 
shapes, and even drawn out m the form 
of wire, according to General Electric 
Company 

Cumco, which gets its name from 
components of copper, nickel, and co- 
balt, has been used during wartime 
on tachometers, small timing motors, 
and in gyroscopes, where cunico mag- 
netic screws effect extremely fine mag- 
netic adjustments 

Cunife, made from components of 
copper, nickel, and iron, has been used 


as a meter megaet In aircraft devices 

Both new tnetals, because of thehr 
versatility, in end shape, are ex* 
pected to find aj^Sbeations where mag- 
nets have never been able to be used 
before 

PLASTICS FOAM 

Insulates Bffeetwely, Is 

Light, Resists Water and Rot 

A NEWCOMER In the low- temperature 
insulation field. Styrofoam — Styron 
plastics expanded 40 times — is a pure 
white, light weight, multicellular mass 
of foam- like matenfd with low thermal 
conductivity, good structural strength, 
and an excellent ability to resist mois- 
ture and water The plastics is tasteless, 
odorless, and has good resistance to 
mold and rot Also, atmospheric ex- 
posure does not affect it adversely and 



It does not lose its strength at low tem- 
peratures Another feature U that It 
shows no tendency to disintegrate or 
settle 

The physical structure of Styrofoam, 
according to the maker, The Dow 
Chemical Company, consists of a mass 
of small “wall^” or sealed cells and it 
IS the continuous wall of the individual 
cells which prevents water permeation 
and freezing within the structure 

TRACTOR TIRES 

Toice Deeper Bite,. Shed 
Mud, With New Tread Design 

Tremendous pulling power even under 
the worst soil conditions, and automatic 
shedding of mud and litter as it rolls. 



New tire treod M front tractor outpalb oMer tread on trector being towed 



Individuol cell wolls »eol out water, 
prevent imuloting plostics freezing 
on rniide Girl holds equol weights 
of solid ond expanded Styron plostics 


are features of a new tractor tire for 
farm use In addition, smoother riding 
is reported from the continuous-tread 
design 

Made by Firestone, the tire embodies 
several Innovations in design and con- 
struction The wedge-shaped spaces 
between the curved tread bars continu- 
ously widen from the center of the 
tread to prevent clogging The tread 
pattern is free of bar ends at the cen- 
ter around which htter can wrap or 
clog, the tread bars are higher, and an 
improved cross-section design makes 
the tread deeper at the shoulders 

Pulling power is increased through 
the cleaning advantages of the design, 
since a tread with a higher bar depth 
grips the soli firmly at all times An- 
other feature of the Champion Ground 
Grip tire is its versatility In loose 
earth, the deeper bars penetrate to low 
levels where the shear value of the 
soil is better, while in firm soils or 
muddy-top conditions they are forced 
to greater depths And on paved roads 
and other hard surfaces, the wider, con- 
tinuous tread width provides a greater 
area of contact 

Several factors are said to contribute 
to the longer life of the new tire 
The bars, tnple-braced near the center 
of the tread to insure stability, are up 
to 25 percent higher Curving of the 
bars adds strength and reduces wiping 
and scuffing and the design contains 
additional traction bar length ranging 
up to 73 inches more in the 9-24 size 
The latter mcreases traction and affords 
greater protection for the tire body 


LITHIUM VAPOR 

Prevents Furnace Scale 
Formation on Metal in Process 

Heat treating by a new systenti using 
lithium IS reported to combine the work 
of two departments in one heat treat- 
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All Serious-Minded Production Men 

SHOULD HAVE THIS 


1^ and aJ|d guifaca loale {iravaiition 
ranaovaL 

F In on# production operatiozi, the proc- 
is claimed to have cut the cost of 
Removing surface scale on steel forg- 
ings, which in many cases runs as high 
as $12 per ton of work treated, to ap- 
proximately 65 cents 
The system, as explained by The 
Lithium Company, hinges on induction 
of a vapor form of the chemical ele- 
ment hthium into the furnace’s heating 
chamber Through atomic action, 
lithium not only prevents formation of 
scale during annealing, but renders the 
scaly crust foimed m previous forging 
and heating of the metal harmless for 
subsequent machining operations Work 
emerges tempered by the annealing and 
ready for the machine shop after the 
one operation The time saved by elimi- 
nating the necessity for cleaning is also 
an Important item 
Another economy is anticipated in in- 
creased tool life Expensive machine 
tools and fixtures are protected from 
abrasive particles left on the work by 
sandblasting and the fact that lithium 
never allows scale to form means that 
this danger to cutting tools is elimi- 
nated before it stars 

FLASH BUTT WELDER 

Handles Many Jobs, 

Uses Standard Current 

P Rovmmo a quick and economical 
method of joining most metals so joints 
are strong and flexible, a new portable 
welder designed for production welding 
of bar and round stock up to 5/16 
inch diameter is said to be capable of a 



Built in grinder, controlled moteriol 
feed, ond an automatic welding cycle 


multitude of uses such as repairing 
small tools, bull welding tool-bit exten- 
sions and shanks, and jommg band-saw 
blades from 1/16 to IV4 inches in width 
Features of the Do-All Company’*^ 
welder include a grinder for weld 
dressing, automatic motor-controlled 
feed of material making it easy for in- 
experienced operators to obt^ good 
welds, and a cam-operated lever meth- 
od of clamping which speeds up the 


FORGING AHEAD^IN BUSINESS 
comaina m mewage of particular im 
portance to production men This » 
your opportunity to obtain a copy of 
this famoui book, which has been de- 
scribed aa a “turning point in the 
lives of literally thousands of men” I 
Although "Forging Ahead m Busi 
ness” has been distributed to more than 
3,000,000 men, today's timely edition 
was written m the light of recent world 
wide developments Its 64 pages repre 
sent more than three decades of sue 
cesaful experience in training men for 
leadership in business and industry 
It demonstrates the method which 
the Alexander Hamilton Institute uses 
to give you immediate help in your 
present position, while preparing you 
for post war opportuniites. Subjects 
directly related to the work you are 
doing now, PLUS other subjects of 
fundamental value to the business 
executive, are discussed m the book and 
placed in significant relation to one 
another Thus, a helpful, over-all pic- 
ture IS provided 

Said one man wfip had sent for 
"Forging Ahead m Business” 

"7n ih$rty mmutes thts itfde book 
gave me a dearer Picture of my 
bust ness future thetmVre ever had 
before ” 


FREE BOOKLET! 


the Institute’s 400,000 aubscnbcri, tn 
dudtng 134,000 production men! 

The booklet further explains how it 
IS possible to offer this essentiod tram- 
ing in a minimum of time, how the In 
stitute program fits in with the most 
crowded of post war schedules. 

Among the prominent industnalists 
who assisted in the preparation of the 
Course, which is described in "FORG- 
ING AHEAD IN BUSINESS” arei 
Alfred P Sloan, Jfr , Chairman of the 
Board, General Motors Corp , Thomas 
J Watson, President, International 
Business Machines Corp , and Frederick 
W Pickard, Vice President and Ditec 
tor, E 1 du Pont de Nemours flC Co 

Stnd for 

“FORQINQ AHEAD IN BUSINESS” 
TODAY! 

Frankly, this booklet has no appeal for 
the immature mind It does not interest 
the man who, for one reason or an 
other, IS wholly satisfied to plug along 
in a mediocre job But, for the alert, 
future-minded individual— 4he man with 
ambition and "drive”-— "Forging Ahead 
in Business" has a message of distinct 
importance If you feel that it is in- 
tended for you, don’t hesitate to sand 
for a copy today Simply fill in and 
mail coupon below 


and that represents the opinion of 


ALEXANDER 

HAMILTON 

INSTITUTE 


AUMtidcT H«mtli«n Instituts 

D*pt 35, 71 W«t 23rd Sit—M N*w York 10. N Y 
In Caiuida, 54 Wslllnsuui St, Waat Toronto 1, Ont 
PUaM mail tna without con, a copy of th« 64-pas* 
book— "FORGING AHEAD IN BUSINESS’* 

Name 

Finn Name 
BuaineM Addreai 
Poflrion 
Home Addreu 
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FREE! IT-PAGE ILLUSTRATED 

BOOKLET A«OUT WORLD 5 MOST 
FASCINATING HOBBY 


iRvltMl to hoUM of MtlO- 
fiction with aki]M tw ri — mwi » 

buatnoiK oih] {Mrofcttstoiui] non. 

Build your own »cM« modol raU- 
road^Mfly, toMpwiaiva-r-loolM 
aod perfomui like the nol thluf 

Oef started newl Be DdfbrourFR££ 

jlluHiruted booklet — ■* Model 
Bailroadinit For You ** Send ua 
your name and addroaaTOD A Y I 

MOML RAILROADm MAOAZINI 

DiTT 72*^ • MHlWAUKfl 3, WISCCWSIN 



Per Seientifie a 
Technical Beelit 
Try our Book Department 
SCJBNTIFIC AMERICAN 


ARMY AUCTION BARUAINS 

Code! cart, bex, block $ JQecMh 

Antfqoe efl cup •2i " 

Km recir tight, new 1 00 

Sket gen nipple 15 

Army loch screw, 21'* dosed 1,75 

Revolver helBter^ block, cal 4$ 45 " 

43 « 

♦0 " 
1 J0 " 

M ** 
12 for $1 00 
12 for 1 00 
Fricoe do not Indwde postogo 
Aitlelao shown In special droular for 3o siainp 
IMC oatalox 308 paxu over 3 000 Ulustratloas 
of runs pistols sabers htfmou medals trat- 
tons etc mailed in U A for one dollar 

FIANOIS BANREIMAN SONS 

Ml ■no^By, Nm* Vafh IS, N Y 


gon ntpploo 
Army loeh screw, 21" dosed 
Revolver belster, block, cal 4$ 
Maesar *10 book 
Angular boyotmt, cd 45 
Uod lodle, 4V^*' bowl 
flint plst^ be^el, 4** rusty 
ninfa, oseo rt ed 
Asserted screwdrivers 


Make Your Own 


laESGOPE 


JJXTENSrVE, practical Instrnctlons 
for making excellent telescopes 
capable of scrioat astronomical 
work, including the glass mirrors 
and at a cost of less than $25 for 
materials, are presented in 

AMATEUR TEL18COP|[ 
MAKING 

(500 pogee, 314 lllustratlone) 

$4 00 postpold, domeetlcj foreign $4,31 

J^FTER you have made your tele- 
scope, there will be other optical 
apparatus that you will want to 
make. Then the book yon will 
need is 

AMATIUR TILItCOPI 
MAKINO— ADVANCED 

(450 pogo^, 341 lUuitrartons) 

$4 00 pa et pold, domoetkf foreign $4^ 
Ask for detailed information on 
theng two practical b^oks on an im 
portant scientific hobby A postal 
card will do 
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welding ci|Mu^Uoa» Welding io fully 
outraiatki Ui* ocunploto cydo being 
arntroUod hy a single pu^batton 
fwitch. 

In addition to welding, annealing, and 
flash dreaglng, an etching attachment 
provides a meani of permanently iden- 
tifying workmen’s tools, temjdates, at- 
tachments, jigs, flxtures, dies, and so 
on 

Designed for standard 220-volt, single 
phase 50/00 cycle operation, the welder, 
either pedestal type or in a metal 
carrying case, can be supplied for oflier 
voltage requirements 

RUBBER MOLD LIQUID 

Reproduces Defa//ed Ports 
For Plast0r Casting 

WAY of making permanent, flexi- 
ble rubber molds to form any number 
of plaster reproductions of Intricate art 
objects, is now available at a very low 
cost The complete outfit for this work 
consists of a can of a thin, blue-tinted 
rubber-chemical mixture for the face 
of the mold, several brushee, and an- 
other can of powdery white particles 
that provide the durable body of the 
mold, plus a sample model 

No experience or skiH Is necessary, 
according to the manufacturer, So-Lo 
Works, Inc , and no heating or special 
tools are needed In use, the first mate- 



Firtf tfap in moking meld spreediag 
mixturs over object to bs rsprodoetd 


rial, called So-Lo Go-Ma Number 1 
forms an elastic film over the selected 
form Several coats are applied with 10 
minutes drying between each Powdered 
So-Lo Go-Ma Number 2 la then dusted 
on to give the mold Ks required 
strength and stiflness, the number of 
applications determining the eventual 
thickness of the mold Dried, the mold 
is removed from the model and is 
ready to make^laster castings 

IDINTIFICATION MARKS 

in Matal fnkeef 

for fmpfoveef Visibihty 

Szu numbers, steel stamped into met- 
al, are often not readable except upon 
close examination, now a new machine 
designated as Acroprlnter No 6003 has 


been developed to flU ^eee numbers 
with Mack or other color ink or enamel 
BO they can be read at a glance The 
ink or enamel U saturated into a special 
grade of felt cut in the form of a ring 
and set in a brass cup-shaped form that 
can be rotated from a central axis to 
maintain a fresh supply of Ink 
A synthetic, metal-molded, rubber die 
is us^ to apply the filling and an ad- 



Lsttsrs hiked in twe strokes 


justable fixture for the variety of parts 
to be filled is mounted in the stamping 
position In operation, the user makes 
a forward movement of the hahd op- 
erating lever to Ink the die, the return 
stroke accomplishes the filling 

This machine can also be used for 
metal- ink printing of size numbers on 
parts if it 18 unnecessary to impress the 
mark Into the part Acromark Inks are 
available for marking aluminum, brass, 
steel, plastics, and other materials 

PAINT COLOR 

Resists Sunhgbt Better 

Wtfh Newly Developed Toner 

F ADma of chintzes, wall papers, and 
wall paints should be materially re- 
duced when the new paint color de- 
veloped in the research laboratories of 
the Polytechnic Institute of Brooklyn 
comes into use The sun Is one of the 
greatest enemies of brilliance in paint, 
dyes, and bright colored inks us^ in 
producing many widely used materials, 
but when processed with the newly de- 
veloped color, it is said that the mate- 
rials will have a better chance of a 
longer “light-fast” life Equally impor- 
tant, the new color costs less than rela- 
tively ineffective compounds now in 
use 

The cause for the greater resistance 
to fading, which is not obtained at the 
expense of the brightness and color 
strength, Is reported to be the forma- 
tion of a chromium-Rhodamlne B com- 
pound which, after its formation, forms 
a metallic salt of an organic color con- 
taining chronuum By boiling this 
metallic salt after its manufacture, it 


Editorial purposs of Sctsntifk Amorlcon 
it to provtdo Ht roodsrt wHh thought 
proyoking foaturs artictoi and ihortor 
Ittmt on all photos of Induttrlol toch 
nolegy In ovory oat# tho motorkil ti 
drown dlrocHy from Industry ItsaK 
Tho CdHor will bo glad to rofor In- 
torotfod roodort to originol iowrtot 
ond, whon ovaltoblo, to oddlHonal 
litoroturo gMng further dotollt of a 
more tpoclollxod noturo 
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Smdoth, iU«dr poww at your fingtrtip«t 
Turn out ptofcttiotuil*looklnc projedi foe 
plMwra or profit — ifaipr planor ttoin 
modal*, coatumo i«w*lry, i/food carvingf, 
puppo^ tiutialod tumblcrt, ttc Work* on 
pLutsc, wood, alloy, gl***, Jaathar, 
bona, Ptona, ate AC or DC. 29,000 r pan. 
Weight only 12 ouncaa. 

USB THE BIGHT ACCBSSORIBS — ChooM 
from tb* complti* llu — more tiuii 300 m«d« 
riilK la tlw Haiido* pUnt. 

A GOOD START 
WITH THI 
NANDII KIT 
Handaa and 49 
moat popular ac- 
oatioriaa in com 
pact tteal carry 
mgcaia Poatpatd, 
Handee, 

Oin W A LIHTIMI K>« 

A FRIEND OR YOURSELF net, $ 20 Jt. 

Order New loHefoctfoA Ovemfeed 

CHICAGO WHEEL & NFS. CO. 

Itoi W MUmree ft. Depl tA, 
Chlceae 7, III 
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MAGIC ELECTRIC WELDER 


no TOlt AO-DO weld! bneei toldin eute 
ell metela teiy to uae full dlreotloni Ooa- 
pltte with power uolt flame end metellk ero 
etuehmenu oerbone fluxM rode meek need 
hj the Navy For profeattonal or hobbylat 
Only llBOl 


MAGIC WELDER MFG CO 

3M Ouul St, Dtpt M-1 Niw York OItT 



TINTS 

AMRTRMIIMRm 


^ c.A.iiiew»ctt 

MOISTEREO PA TENT A TTORNB YS 


l 4 so titr iifutfi 


wAUuirn I 



15,000 1077 

FORMULAS PAGES 
HOPKINS’ 
“CYCLOPEDIA 
OF FORMULAS” 


Thousand* of copies of this ac- 
knowledged leader among books of 
formulas art being used daily 

$600 postpaid (Domestic) 

$6.50 postpaid (Foreign) 

Ordor from k 

tCIKNTinC AMKRICAN 

lA W«t 40Hi Stroat, Nkw York 18, 
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was found that while It is usually Mgbt 
and hat an Intenaa color, it could b« 
made snOre ll^t-fast 

The development ol this new method 
ol making colon ou a largo scale ellml* 
nates several expensive processes neces* 
sary in the previous methods of devel- 
opment, it was pointed out This effects 
a substantial saving In the manufac- 
facturing coats with a resultant saving 
to the retailer and purchaser of the 
final materials 

The new colors, promise to be ap- 
plicable for all purposes where other 
toners have bmn used and some 
more because of the greater resistance 
to fading by sunli^t 


TWO-CYCLE ENGINE 

Offer* Ughf Wmghf, 
Vertical Power Drive 


/\ uoRT-wtiOHT industrial gasoline 
engine of the single-cylinder, two- 
cycle, air-cooled type, weighs only 24 
poimds, yet develops a rated 2 S horse- 
power at 2500 revolutions per minute 
It possesses the advantages of the two- 
cycle engine — small sixe, simplicity, fast 
aoceleration, and low maintenance — 
and, in addition, features easy starting 
and smooth idling 

These operating advantages, which 
are unxisual for a tvfo-cycle engine, 
are said to be due to a “reverse-flow" 


scavenging system. This design per- 
mits the use of flat-top, non-deflection 
pistons and directionaJ control of the 
incoming fuel charge is achieved 
through the use of guide vanes In the 
intake ports, rather than through pis- 
ton-top deflectors Hehce, detonation 
resulting from hot spots on piston tops 
IS greatly reduced K 

The angled intake ports, it Is claimed, 
accurately control and focus the in- 
take fuel flow This results in im- 
proved scavenging, better fuel effi- 
ciency, better cylinder-wall lubrica- 
tion, and consistently^ cleaner spark 
plugs 

The light weight of the Model 1200D 
engine, is partly due to the two-cycle 
design and partly to the extensive use 
of die castings The entire engine, with 
the exception of the forged-steel crank- 
shaft and rod, and the hardened-steel 
cylinder insert, is built of high-pressure 
aluminum-alloy die castings 

The engine, made by McCulloch Mo- 
tors Corporation, is a vertical-crank- 




To produce high quality toolroom worh, 
equipment used must hove unquestion- 
able precision That is why South Bend 
Lathes are so popular in the toolrooms 
of every type of industiy Their unvary- 
ing accuracy is essentiol for this exact- 
ing work Toolmakers like them 

And South Bend Lathes are just os pop- 
ular for exacting production operations 
Their toolroom precision often permits 
mochining with such accuracy that sub- 
sequent finishing operations may be 
eliminated, thereby increasing prodoc* 
tion and reducing costs 

Write for Catalog 100 F and name of 
nearest South Bend Lathe distributor 

0 AOUTH BEND LATHE WORKS 

see K. *(UdiMii st a«HOi 

uiuw Attorn seo« 


S ouiliB^nd 

LATHES 
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VEEDER-ROOT INC. 


CHANITi Slir-WILDINO HUX 
■IPAIftS oH CIECTRIC HEATINO lUMINTS 
So timplo ■nyon* can maka rapain in your 
bfokaa oc burtu-out atacuical apptUaca* *— 
irotu, toaacaraf Movaa Ac au Guatanioad 
ttochms Ilka It From our vutca to your 
amikuu** A1 00 par packaia $7 50 par 
dpt. Sdck form $2 00 par dot 
CHANITE tALIf COMTANY 
f14 South Molii Fart We^ 4, Taxoa 
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* Do you uaa just your thmkixis mind? you 
^ do, you art misting 90 per cant of yuiir 

poatibilltias Those occasional hunches art 
( the urges of a vast sleeping force m your 
A inner mind Learn to develop and cUract It 

* Push obstacles ettda and matter lift with an 
V tnargy you havt ovarlookad Sand for FREE 

SEALED BOOK It tells hotor to obtain 
f thasa (tacblngf Addreatt Soriba B H K. 
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Eofy to Mott CHROMIUM 

GOLD, SILVER, NICKEL, COPPER 
For Pftasur* ond Profit f 

If you havo n workahop — at home 
or In boBlDeta— you nood thla now 
Warner Itdeotraplater At the wtroke 
of au electnned bruah you can 
electroplate models and prajocts— 
you can roplate vmi arucloa fau- 
cets tools Aiturcs silverware etc 
vtth a durable aparkllng coat of 
metal Gold Bflver. Cnromlum, 
Nickel CopperurCadmtum Method 
Is euy simple quick Lvor^'thlDg 
furnished— equipment complete, 
ready for use ify doing atutn/ viori 
/or ctArrt^^ffwr moclilffa caii pay for 
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trgted Ulemture ACT AT ONCKl 
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FREE Details & Sample 
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shaft type, and was designed for such 
applications as vertical pumps, rotary- 
type lawn movers, various types of 
farm equipment, and other devices and 
implements requiring a vertical power 
drive 

All bearings are the anti-friction 
type The engine Is air cooled and has 
a flywheel magneto and a rope starter 
Bore and stroke are two by two 
inches, displacement is 6^ cubic 
inches, and over-all dimensions, in- 
cluding gas tank and spark plug, are 
14 6 inches high, 17 8 inches long, and 
14 2 inches wide 

ELECTRODE TONGS 

Thoroughly Insulafed and 

Protected from Heot 

NEW line of manual, arc- welding 
electrode holders feature durable, 
molded -laminate, glass cloth Bakelite 
msulalion keyed to the holder casting 
The tensioning spring seats on fiber 
upset washers and is protected from 



Tension spring shielded from spatter 

spatter by non-bindlng Neoprene tub- 
ing A well ventilated fiber handle, to- 
gether with a secure cable connection, 
are claimed to assure a cool-running 
holder All parts are replaceable 
Known as Twecotong, the line In- 
Lludes full-insuiated and semi-insu- 
lated models rated at 300 amperes, for 
Vi inch electrode capacity, and 500 am- 
peres, for % inch electrode capacity 

DEHYDRATOR UNIT 

Controls Temperature ond 
Moisture in Processing Operations 

^^PERATiNc on the principle of a heat 
transfer unit for the heatiiig of both 
air and gases, as well as for the super- 
heating of steam, a recently developed 
device handles temperatures up to 
1000 degrees, Fahrenheit, maintaining 
control of exit temperatures within 
plus or minus 1 degree, Fahrenheit 
Called the Goodyer Aridizer, the unit 
will be of particular interest m food 
processing and for use in rubber, 
chemical, petroleum, and printing in- 
dustries The heating of compressed 
air for dehydrating is made possible 
by a bilateral fin design 
The effect of dehydrating by com- 
pressed air, whereby moisture from 
the product being processed is removed 
by absorption with expansion and con- 
tinuous air movement, permits full 
control to any degree of moisture con- 
tent of the product being processed 
By this method, it is explained that 
the temperature of the compressed air 
•for a dehydrating process can be con- 
siderably lower than if the dehydrat- 
ing were done by a conventional space- 
hearter typ^ dryer 

These lower temperatures, in com- 
bixMition with the continued air move- 
ment around all particles of the mate- 



Ym, It It lof* to toy thot perhaps 6 out of 1 0 
fomlliot In your neighborhood rood ot Uotl 
two or throo popular mogoztno*. 

Thu magoxln* pton* le ottabllih In 
•very community o torvico for hondtlng NEW 
ONE YEAR uibKftpttom for SCIENTIFIC 
AMERICAN Thu wrvtco, oporatod Indopond- 
•nfty by a rellobU rotldtnt, will Include olte 
the honditng of new and renewol tubKrlp- 
tk>n» for all other publlcotlonf. It will be 
welcomed by mogotlne reodert at a depend* 
oble local louree through which they moy 
obtain their magazine*. 

Perhop* you con quoltfy for on* of tho*o 
appolntmefits. A neighborhood magazine 
uibKrlption Mrvice need not Interfere with 
any full-tim* work you or» ongoged In, 
although many hove developed Into profit 
able full time enterprise*. 

You con obtain Tull portlculors wllbowt 
cost or obligotton by writing to 

INDEPENDENT AGENCY DIVISION 
Room 1201, 230 Pork Avenuo 
New York 17, N Y 


THE HENRY SYSTEM 
Of Finger Print 
Classification 
and 

Identification 

It now in use by most 
of the Police Departments in the 
United States. It is also the system 
which applicants for many Civil 
Service positions must master before 
they can successfully fill all reauirc- 
ments* 

The only book based on the Henry 
System u Frederick Kuhne’s 

«THE FINGER PRINT 
INSTRUCTOR” 

In this lB2-paffe book« written by a 
noted finger print expert who wae 
for many years m the Bureau of 
Criminal Investigation, New York 
Police Department, will be found 
complete instructions on every phase 
of the work from taking the prinu 
to final identification Numerous 
photographs and reproductioni of 
prints make all details clear 
Used by many governmental and 
industrial personnel departments 
and by the FBI 

^4.25 postpaid (Domestic) 
#4,60 postpaid (Foreign) 

OrdH froM SOIEimne AMCRMAN 
24 WMt dm Strwti N«w Ysrk It, N. Y. 
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ptoAm * fliMiid 

1 ^ diiO dq Wd fttKh ^bOjtniiig 

la p r 0 ^ (Mi rtog > ptnnit the re- 

el tiimttol Im dementi. 

AHdlter unit it fitiell and com- 
wttii aoecfilbllity to all vital parts 
^Ung niay be effected by elec^ 
MJzx^dff or oil or gaa burning equlp- 
nent The ArkUger, according to 
nanufacturer, Gkwdyer Induetriea, Inc^ 
2an be adapted to exiating drying or 
lehydrating eyatems, or complete de- 
hydrating or drying systema can 1 ^ 
BUgineered to meet any requirements 
by utUicing it. 


MfATER SOFTENER 

deduces Chemica/s Used, 

O^sludg^s Aviomafically 

Improvsd boiler-feed water and sub- 
stantial savings In chemicals required 
for water softening are the two chief 
features of a new type of hot-process 
water softener described as incorporat- 
ing a sludge-blanhet design This new 
equipment, developed by The Permutit 
Company and built m four models for 
use with various types of steam gen- 
erators, also reduces the turbidity of 
softened water, lessens the load on 
filters reduces the amount of back- 
washing, and lowers the amount of 
silica leh in the water 

In the tank suspended sludge forms 
a bed which acts as a Alter screen for 
fine particles. This bed coupled with 
the slow rate of upward flow through- 
out the full cross section of the settling 
tank is said to give an eflhient lower 
in turbidity than that obtamed in older 
types of softeners The low turbidity 
in the settled water places a relatively 
light load on filters and this in turn 
produces a corresponding reduction in 
frequency of backwashing 

In adcUtion, the sludge blanket re- 
duces the amount of lime required to 
soften water, since unconsumed lime 
is retained in the blanket until it reacts 
with water hardness In conventional 
types of hot-process softeners, the un- 
consumed lime is often wastefuUy re- 
moved during blow-oflCs with the sludge 
that has settled on the bottom of the 
tank 

Another unusual feature of this ap- 



Sespended sledge ocH oi filter Kreea 
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ALSO INFORMATION 0N{ C^FIVORISCINT «li 

(□ HACK IIOHT AS A 


□ HACK LI6HT IN INDiSYKY 

NffiAiS 

NOIRV 


N 4 Atf 

aOONfgS 
CITY 


Jiratt, 


BLACK LIGHT PRODUCTS 


6 7 host L 0 k t: S t r i o I 


Utiico^o 1 . ill. 


THK ilNARY SLIDI RULC 

a ao Inch 
atrfttfht Slide Role In 

S rec lion Hu O Ol 
, Lot, LLl LLa, 
hLi LL4 Blnaxjr Add 
end SubtiAol SoAlee 
pivea Trig rimcUone 
from 0 to 90 dcfrue 
And rrttcts to 1 Minute 
pie Knglne dtrlded 
SoalM tre on white 
enameled metal Per 
Mnently accurate ZMa 
m large fliurei and 
srad latloDf eliminate 

, value and utlUty Mce 

with Cam and laatniotlona |7 35 ClrciiWa free 
Your money back If you Are not entirely eaUafled 



eyeatraln Exeepitonal 
“ d fm 


OIIm^ Slidt Rak Co, Staart, Fla. 

SlUU Rule irokerf t ncr 1915 



IltfVElirTOBS 

PATVNT LAWS SHOOUIUOS the derMop- 
ment of invention! The RuIm of PrmcMiie 
of the U 8 Patent Offlee advlMe-Hinleee ad 
I nventor U familiar with auch mattere— that 
be employ a oompetent recletered attomW 
u the value of patanU SepetuU lartaly upoo 
the aklllful preparatloo of the ipeotflAtloiie 
and olalma Write for further parUcolara 
u to patent protecUon and procedure and 
Invention Reoord form at oooe He 
obligation 

MoMerrov, laraan I Davldsai 

Sepiitered Pstmt AHonuin 


DIAMONDS 

EetMaloal Taaia of lodHstry 

Mony production proctms coo oso 
diomondt with profit — but only whoa 
they art properly utilised to obtom 
moximum rstulu Now you cor obtom, 
in one volume, complete ond concise 
informotion on industnol dtomonds ond 
their uses in hordness testing, wheel 
dressing cutting metollic ond immi 
metollic moterioli, mochlning gtou, 
rock drilling and wire drowing All or 
this and more m 

DIAMOND TOOLS 

By Baal Qr*ibliMltl 

Tfchnlcal consultant Industrial Diamond 
Review London 

f 4 .e 0 postpaid 

Ordar fran 

SeiENTIFlO AMERICAS 

M WmT 40 rii SltMl Itaw Yaik U, a V. 


MIOROSCOPISTS— EXrERIMEMTIRt 
CMEUISTS — MIRERALOaiSTS 

LIGHT PATTBRNS Mwair mai,— <1 
New ineapentiv aalcroecope artertmieO* gall 
interferenca fifures OiakAt fa t ci x We nm a e psc 
•ovy plalee Sobstatfa coodeoeer mog ngnltwli 
Will Boc hmctleD on toy type srifrcifspec. 
Wrfaa foe daerripdiwi 

L M. COORER INtTRUMEMTS 

a.M N» - lubww. N I 



With DI-ACRO 
BENDERS.... 

The DI ACRO Bender makes perfectly 
titered eyes from rod or ctnp stock at 
btsfa hourly production rate* 
Both eye and center hr bend 
arc formed w th one opera 
tioa, Any site eye may be 
formed within cai acity of 
bender and ductile limits of 
material 

Dl-AORO Preoiaion Bmdlni ia 
aoourate to Ml' for duplicated 
parts Df AORO Beodsra bend 
sntle, channel rod tublnf vlr* 
mouldlsc strip stock em 
Maehlties are easily adlusUbls 
lor iliBpls, oeeopound and re* 
bSDds of vsrylnt radU 


Dl ACRO 
BENDER 




y^PfudbUn, 

CENTCRED 



Send for Cotolog 

Dia -Lg88 DOPLX- 
CATINO ahowlns maiu 
kinds of me-1^ 
dupllcmtlni nroduetd 
with Dl ACRO Bond- 
er* Brsksa and Bheart 

<47 nOHTH AVINUI 
lAKI CITY MINNISOTA 
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The Editors Reeommend 


PBOOCDUlUa IN EXPCSIBnCNTAL PHYSICS — 

By i^km FhJ$ A wulch of OHfuI daca of 

a praclieal kind for tha ooaaiructor aipenmeotrr 
and akinad oraltamaa $7 10 

HIGH FREQtWCY INDUCTION BEATING — 

By PraM»A W Cmr%i» Anawt-m nunr queallona con 
oamlAf iDdoction haatiDg and lia utility In Indnatrial 
procataaa Thoroughly pracihal in acopo OS 10 

TOOL MAEINC ^ By C M CpU Inatmcdona 
lor naklng and uaJng all kluda* from personal looli 
to arbor prcaaoa Uthea planers, ate , In dlffrrrnt 

natala, OS 00 

POTTERY PRODUCTION PBOCESSE8 — Bdifd 

By i i Fur amateur and professional alike 

tbia eompaot volume givea apeelBe Inatruotlons Par 
tlcular attention U called tu trouble* most likriv to 

doTolop M.10 

YOUR HAIR AND ITS CARE — By Oaeav L 
L^win^ MtJi^ m»d H m mmrd T B^krmmmf MJO 

Sclentlho facta about hair how to save ami beantlly 
It treat infections and so on Real facts -not s 
^etlT»*for baldness screed OS 10 

EXPERIMENTAL SPECTROSCOPY — By Bmiph 

A S— e y er Covert theory and types of specir is pes 
and apectogripba mauntinf and tuo of grating*, 
determination of wavelengths mfra red spectroscopy 
apeotroc hem leal analysis and so on Soinewhai 
■olementary but requires knowledge of physics and 
aome physical optics $5 10 

PLASTICS — 0y / If ihtBoU. Third rditlon 
again revised and enlarged with two four nlur 
^tea Thle b an Important book on the whole 
general aubjeot of plastics plus much brand new 
material on erntbetio rubber manufacturing procesKes 
and plaatioa moldings OA.10 

REVISED LAPIDARY HANDBOOK — By J 
Bmrry £f«teard Prattii al Inst ructions in gemutr nc 
cutting and polishing for both hegmner amt the 
advanced bobbybt $8 10 

EXPERIMENTAL ELECTRONICS — By Kalph 
M Muflnr, R L Cnrnsnn, maid Bi £ Drne 
A solid book of eminently practical Informal) n in 
the characterlstka and nan communication applica 
tlon* of electron tubes The teat describes cx|ittl 
nesta and presents results^ For students radio 
estgineers eommunicatJons eaperla and the Kcnnus 
general render $8 10 

THE MEANING OF RELATIVITY — By Albert 

Bims$*iH, Second edition with added chapter de 
aoribiag advances since publicetiun of first edition 
eoiM SS year* ago Requires knowledge of advanced 
■athematiea and phyiJca not a popular eapusitloo 

•S 10 

TECHNIQUES OF CLASS MANIPULATION IN 
SCIENTIFIC RESEARCH By JuHu, D Mmid 

mmn, BkM Teat covers properties of glu» ghiaM 
working equipment basic operations seals (includ 
ittg metal to glass) and exercises aimed ui rer 
feotlng technique $8 70 

A PRACTICAL COURSE IN HOROLOGY — By 

BmrM C KMy Definite outright prm licsl In 
•truolione on watch making repairs and adjustment 

•8 85 

SUDE RULE SIMPLIFIED — By C O HmrrU 

Row to use a allde rule without any of the mysitfica 
tion that often surrounds this Important tool of the 
engineer excellent Illustrations make everything 
clear #3 60 Including a slide rule for book ahuit 

•8.60 


Beat Sellers 
In Science 

NEW CAREERS IN INDUSTRY — By AmUu mnd 
ShmrmuM An assay ol mechanical industry that 
uncovers many possibilities for youth today all 
worth Investigating •& 60 

MACHINERY'S HANDBOOK — > ISiA EdUiom, 

Bible of the meohanical industry 1911 pages 
of btest standards data, and Information remiired 
daily in shop and drafting room •6.10 

THE EINSTEIN THEORY OF RELATIVITY ^ 
By L R mnd U C Lfaber An intermediate book 
from which engineer* and the like ran gei close 
to an understanding ef relativity Partly in Ian 
guage but largely m mathmatics of college grade 
mainly calculus •• 10 

ATOMIC ARTILLERY AND THE ATOMIC 
BOMB ^ By imhn KmUoak Roberiswiv Standard 
best seller lor years describing electrons protons 
positrons photons ooemic rays and the maniifa 
lure of artificial radioactivity now with a chapter 
added on the bomb and the dittioultiee of Its pro 
duction $• 60 

IINISHING METAL PRODUCTS » By Simond* 

mnd Brmgwuui Street la dlreeted toward cainmor 
rial aspects of product finishing from the stand 
point of sales costa and product function Specific 
guidance fur those faced with selecting finishing 
methods materials and equipment •4.10 

PRINCIPLES OF PHYSICS, VOL. Ill — OPTICS 
By Frmn€tM IFmatmn S*mra Ode of the most 
model a works on physical optics available today 
At college level it covers the subject with emphasis 
ou physical principles rather than practical appU 
rations •5 10 

MEN, MIRRORS, AND STARS — By C Kdwmrd 
Pmitdray Third edition with much new material 
InLludiog a chapter on the Schmidt camera Treats 
teleseope evolution, famoua Amerlrao telewsope 
makers telescope uses and accessories and sn on 

•8 10 

TESTING PRECIOUS METALS — By f M Holt# 
This guide for tbove who buy and sell precious 
metals describes testing methoda and gives Imporunt 
facts that such people should know SS 10 

FUNDAMENTALS OF OPTICAL ENGINEERING 
^ By Donmld H /Btftfba. This new work starts 
out al the very beginning is mainly non mathe 
matical and is probably the best suited of all 
existing books as an introduction to optical design 
Author Is a physicist at Bureau of Standards •• 60 

WITH THE WATCHMAKER AT THE BENCH — 
By Donmld DaCmrlo, Simple practical straight 
forward instructions on the repair of tiniepleres 
with direct implications to the nianufarture end 
repelr of delicate instrutneou of all kind* 88 10 

THE PROLONGATION OF Lib'S — By Dr 
idfexwnder A Bogomtolota ( ompetent eve lua lion 
u( preaent knowledge of the myaierles of human 
asing lucludlng full dlw.u»slon of AC*^ — anti retir 
ular cytotoxic serum •! 60 

FEATURES OF THE MOON — By 7 £ Sjwrr 

New volume that includes all of the funuer The 
Iiq^rlum Plain Region of the Moon plus on e» 
tended study of the whole Moon 1S1 large page* 
14 Ml Wilson photographs 9o drawing* 85 10 


(The above prleaa are postpaid In the Unllod States Add an foreign orders 
85g for postage an each hook, eacept as noted ) 
t 

(All pricet subject to change without notice ) 
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Write u« for i^liitiAtion on book* on any* subject. We can supply any book in print 


imnitiiB k the ButomRtlcally optrated 
detludging iralve Bdileh oootrM tha 
depth oi the aludge bed. The de»ltidging 
valve ii actuated by an elechrcmtc tur<» 
bidity detector which oontmuoualy 
measurei a water lample paiiing 
through the bed and between a light 
source and photo-electric tube If the 
oontinuouB sample of water has enough 
suspended matter to operate the sludge 
control unit, a solenoid valve 1b ener- 
gized which, in turn, opens the de- 
sludging valve until the turbidity ha» 
been reduced to the deeired value In- 
tervalfl between blowing off usually 
vary from one to eight hours dependent 
on the flow of soft water required 

ELECTRICAL OUTLETS 

Less Hazardous When 

Capping Device is Usod 

For protection against the ever-mul- 
tiplying number of electrical outlets 
on walls, floors, baseboards, work 
benches, and similar spots, a light, 
plastics safety cap has been developed 
The Amerlme Safety Cap, of one- 
piece construction, fits snugly the 



Excludes dirt, Itnt, moisture, fingers 


standard 110 or 220 volt openings, yet 
is easily removable Being transparent, 
it does not disturb color schemes and 
it can be used to distinguish between 
110 and 220 volt openings 

Suggested for plants, mills, work- 
shops, display rooms, sdiools, institu- 
tions, offices, and homes, the safety-cap 
is claimed to exclude lint, dust, grit, 
moisture, and so on which might affect 
current flow It can be wiped clean 
with a cloth 

Children can safely play around out- 
lets so closed because they cannot in- 
sert pins or wires into the openings 

GLUED LOADS 

Pr»venf fireakage of 

Goods m Transport 

E SFECIALLT designed to keep ship- 
ments from sliding about in railroad 
cars, trucks, and steamships, thus cut- 
ting transit losses, a new adhesive is 
automatically applied m two parallel 
strips to the bottom surface of each 
shipping container, which is then lifted 
off the loading and glueing conveyor 
and glued Into the unitized load 
Called Load-Lok, the adhesive has a 
high sheer strength which prevents 
sidewise or lengthwise shifting of the 
stowed units, yet a single sharp up- 
ward blow of the hands against its low 
tensile strength releases each container 
for easy unloading 

In applying the adhesive, the glue 
cost is insignificant, and the only equip- 
ment requi^ is an inexpensive glue 
pan installation on the loading con- 
veyor, according to National Adhesives* 
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Conducted by K M. CANAVAN 

(Th« Editor will opprAclat* It 
ti you wlU montlon Scientific 
Amexiocm when wrltlni; for any 
of the publications listed below ) 

Tmc SotviciNG or TcunristON RcccifERS 
is a 140-page lavishly lUustratedt 
paper bound book designed to give a 
clear and easily understandable ex- 
planation of the operation of television 
receiver circuits It is not designed to 
replace existing handbooks nor is any 
space devoted to studio problems or 
historical material Complete emphasis 
U on receiver and antenna installations 
and the servicing of television equip- 
ment in the shop and home Just 
enough theory is given to make prac- 
tice more perfect Philco Corporation, 
Philadelphia, Pennsylvania — $2J25 

Tough Floor Problems is a folder based 
on the methods of repair and con- 
struction of floors that are subject to 
acids, greases, oils, and abrasion Also 
Included Is information on the patch- 
ing of spalled concrete, pointing and 
resetting of bnck or masonry, and the 
repair and construction of foimdation 
and retaining walls 5tonehard Com- 
pany, 403 North Broad Street, Phila- 
delphia B, Pennsylvania — Gratis 

Hy-Mac HYimAULic Power Units De- 
scribmg units that may be adapted 
to produce any motion desired for new 
machines or for changeover to hy- 
draulics, this ten-page brochure also 
covers units that are adaptable for 
grinding, milling, boring, drilling, press- 
mg, piercing, and riveting Hydraulic 
Afochinery, Jnc , 1282S Ford Road, Dear- 
born, Michigan — Request this brochure 
on your business letterhead 

Protective Strip Coatings or Eastbian 
Cellulose Acetate Butyrate This 
four-page folder presents in compact 
detail the preparation and application 
of continuous, tough coating to be 
used for the protection of metal parts 
of various kinds against corrosion and 
abrasion in transit or storage Pnces of 
cellulose acetate butyrate, and sources 
of equipment and ingredients are listed 
Tennessee Eastman Corporation, Kings- 
port, Tennessee — Gratis 

pROCUNiER Quick Change Chucks and 
Collets, listed in a two-color bro- 
chure, make it possible to complete a 
series of operations without removing 
the work from alinement The way by 
which tools can be interchanged with- 
out slowing the machme is described 
Procunier 5a/ety Chuck Company, 18 
South Clinton Street, Chicago 6, Illinois 
—Gratis. 

Decker's Airport Guides For those who 
fly in private planes, be they owners, 
pilots, or mere passengers, these five 
pocket-sised guides will be attractive 
and valuable They are divided Into five 
zones, North Atlantic, South Atlantic, 


North Central, South Central, 
Pacific The guide will give you^ fen* 
every airport you are likely to visit, aO 
the information you nee d e x act loca- 
tion, direction of runways, latitu^ and 
longitude, facilities sucdi as repair facili- 
ties, meals, cabins, and so on. Decker 
Air Service, Fairfield, Connecticut— 
SU5 

DoALL EquALS Ten Plus In 22 pages 
this booklet gives a pictorial tune 
study of metal fabneating short cuts 
Containmg many time-saving ideas, it 
is designed for shopcoat pocket or tool 
chest, and is available to shop super- 
intendents, foremen, tool and ^e mak- 
ers, machinists, and students The Do 
ALL Company, 1301 Woshinytofi Ave- 
nue South, Minneapolis 4, Minnesota 
— Gratis 

Metro Standard Carbide Tippd) Ma- 
sonry Drills is a four-page bulletin 
containing descriptkma, qiedfioatloni^ 
and prices on new t 3 rpe drills that are 
reported to last up to 50 times longer 
than ordinary steel drills and to speed 
up drilling work by 75 percent Metro 
Tool and Gage Company, 4240 West 
Peterson Avenue, Chicago 30, Illinois 
—Gratis 

Integral Dust Collector Available in 
ratings of from 300 CFM to 2100 
CFM, the “packaged” collector, de- 
scribed and illustrated in this bulletin, 
is complete with motor and fan Re- 
quest bulletin No 310 Thermix Engi- 
neering Company, Greenwich, Con- 
necticut — Gratis 

Faksteel Selenium Pectifiers is a 
four-page bulletin desenbing two 
types of rectifiers for emergency bat- 
tery chargmg and general application. 
Portable, and with a high charging 
rate, they are well suited to signal de- 
partment needs around the shop and 
in the field, as well as for genera! in- 
dustrial use Fansteel Metallurgical 
Corporation, North Chicago, Illinois — 
Gratis 

Bob -Cat— Electric Cable Hoists is an 
eight-page bulletin which gives de- 
scriptions, cross-sectional views, and 
the outstanding features of these hoists 
Lisbon Hoist and Crane Company, Lis- 
bon, Ohio — Request this bulletin on 
your business letterhead 

Enthone Emulsion Cleaner EC -75 is a 
four-page bulletin outlining the ad- 
vantages and method of using this 
emulsifiable cleaner, which is claimed 
to be safe for use in plating rooms as a 
precleaner on all types of metals En- 
thone, Inc , 442 Elm Street, New Haven 
2, Connecticut — Gratis 

K-Fin Air-Cooled Sections Applied to 
THE Fin-Fan Exchanger The first 
section of this eight-page booklet de- 
scribes the Fm-Fan exchanger for 
condensing and cooling fluids without 
the use of water The second part deals 
with the design and construction of the 
K-Fln air-cooled section Request Bul- 
letin 1230 The Griscom-Russell Com- 
pany, 285 Madison Avenue, New York 
17, New York — Gratis 
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Why wait for Inferior materials 
when fine strong attractive fire- 
proof walls can be made of the 
earth about you Whether you want 
a simple cottage or a pretentious 
bouse you will find many stimulat- 
ing Ideas In George W Pearce a book 
Six Room House $2800 00 Com- 
plete Ready for You to Move In 
Mr Pearce a mechanical engineer 
describes the advantages of rammed 
earth contructlon — Its strength 
durability and excellent insulating 
propertlLB — Its suitability for all sec- 
tions of the United States 
The construction of Mr Pearce s 
example house Is described step by 
step — footings earth ramming In 
stallatlon of plumbing, heating and 
wiring systems 

Included with the book are ten 
folded 12" X 18" drawings showing 
these steps in detail — all made so 
clear that you can build this house 
yourself at the $2800 00 figure or you 
will find it still amaslngfy economi- 
cal if you hire skilled laborers Even 
the author will assist you I bend him 
your questions 

188 6" X 9" pages Illustrated, Ten 
X^argo Folded Drawings 
Send 12 00 to Technical Press Box 
AI SwampHt ott Mass and your 
copy of 

A SIX ROOM HOUSE, 92SOaOO 
COMPLETE READY FOR YOU 
TO MOVE IN 

by George W Pearce 
will be rushed to you postpaid 
Absolute money-back guarantas 
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800,000 I I 1 1 

LENSES 

V. S, ARMY and NAVY SURPLUS 
Buy them for a fractiott 
of their onginal oo»t 


WAR BARGAINIII 
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THE INDUSTRIAL REPURLIC 

By P W UtchfiBid 

T oday's big problems are basically 
those of industry and production. 
The creation of more goods and more 
comforts, and the just division and dis- 
tribution of the products of industry, 
are paramount, and failure of the 
available machinery to solve them sat- 
isfactorily is at the bottom of today’s 
social unrest Mr Litchfield, who Is 
chairman of the Goodyear Tire and 
Rubber Company, sets forth in this 
little book a thou^tful plan /or con- 
certed action between and by manage- 
ment and labor for the greater good of 
all Unlike most such proposals, this 
one has been developed in practice and 
has stood the test of day-to-day op- 
eration in a large industrial company 
Since the outcome of the present dif- 
ferences between labor and capital will 
largely decide the future of our civllixa- 
tion, sudi thoughtful (and workable) 
proiK>8als provide the basic considera- 
tions as this eisentlal for our thinking 
and planning Whether one’s interest 
m our industrial problem is that of 
worker, manager, or mere consumer, 
this book will prove highly stimulating 
(201 pages, 0 by 9 indies, illustrated ) 
-*$410 postpaid —DJfX 

EXPERIMENTAL PLASTICS AND 
SYNTHETIC RESINS 

By G F CyAMio 

A iming to demor^trate the chemical 
reactions used in the preparation 
of plastics materials, this complete and 
informative book presents 97 experi- 
ments and 27 test methods, each one 
carefully worked out to demonstrate 
basic principles. The tei^t covers prac- 
tically all the well-known plastics and 
resins which can be prepared readily, 
even in a small laboratory The pres- 
ent volume, an esepansion and revision 
of **A Laboratory Blanual of PlastioB 
and Syndietic Resins,” published in 
1943 and widely acclaimed as a aource 
of specific information, was planned for 
class-room use It will, however, be 
snapped up by many an industrial 


Bocoum of Incrtaiod producHon cotti 
of bookft, publUhon' rotoU pricM te* 
day art Mib)tct to eonitaflf chongt If 
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Book Dopartmont fo advlit book pur 
choitra of Incrtoaod coita, ovtn wboii 
ordtra aont art boatd on currtnt <|ue* 
tatlona. 

Tht Editor 


worker who needs to know more than 
just a little about the **how” of plastics 
preparation and by others whose in- 
terests lie in the field of plastics In all 
its ramifications Explicit directions are 
given and space is provided for re- 
cording results Many of the esq^ri- 
ments can be translated directly or 
indirectly into industrial production 
applications (185 pages, 8 by 11 inches, 
pertinent drawings, an appendix list- 
ing industrial sources of supplies.) — 
$310 pos^d.-APJ^ 

BUILDING AN ENGINEERNG 
CAREER 

By Clommnf C WtlHamt 

T his second edition of Dr Williams’ 
valuable vocational guide appears 
opportunely when thousands of young 
men are seeking counsel and advice 
on their futures The design of the 
book is much that of a text book 
Intended for college students in their 
freshman year The text divides quite 
naturally into four parts. In the first 
the characteristics of what may be 
called the engineering personality and 
the occupations of engineering are dis- 
cussed with understanding of both the 
aspirations and questions of the student 
and the requirements of career 
The achievements of the several recog- 
nized branches of engineering are de- 
scribed to provide the student wkh 
means for differentiating them from 
each other An appendix of 144 prob- 
lems illustrates type of qu^ons 
which engineers in ea^ category are 
called upon to answer Penally, the im- 
portant matter of visual aids receives 
deserved attention In a catalog, form- 
ing a second appendbc. In whi^ those 
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qMtton ptetttrii bMriBg cd cnfinMt- 
ourMln atv U*t*d iftth brM d«- 
sorli^mi wd ■OuroM noted, (309 pagea, 
5vi by 3 inabae, IHiutreted.) >-12,00 
p^peidr—OjPtJK* 

JElfS IN THE SKY 

THI STORY OP THI LIGHT 

PLAN! IN PEACE AND WAR 

By if Col Androw Ton Eyck 

W RiTTBff by a dlstbiguiahad and well- 
informed AAF officer, the book 
gives a clear and well-balanced story 
^ the many services which light planes 
performed during the war They 
proved useful on an tmexpected scale 
In civil air patrol, artillery reconnais- 
sance, transport of personnel, mes- 
senger servlM, and so on, and were 
employed In every theater of war 
Graphic and sometimes exdting stories 
are presented and the book also leads 
up to the possibilities of the light 
plane in peace time (152 pages, 8 by 
inches, 32 pages of illustrations )— 
$3d0 postpaid.— AJC 

ELECTRONICS IN INDUSTRY 

By George M* Chute 

E mphasis on the practical applications 
of electronic tubes to industrial op- 
erations makes this book suited to users 
of equipment produced by leading 
manufacturers but of little interest or 
value to the designer or builder of elec- 
trical equipment By first presenting 
simplified fundamentals and fiien grad- 
ually enlarging Into specific applica- 
tions, the text supplements other books 
on electronics and encourages the 
reader to consult these books for more 
complete coverage of its phases Essen- 
tially, it boils down to an appetizing 
intr^uctlon to a valuable industrial 
tool (461 pages, 5% by 8% inches, well 
illustrated with drawings and photo- 
graphs ) — $5 J.0 postpaid —A i* 

SCIENTISTS AGAINST TIME 

By James Phmney Baxter, 3rd 

O mciAL but far from dull overall 
account of the war work of the 
Office of Scientific Research and Devel- 
opment on new weapons The weapons 
themselves are not technically de- 
scribed but the narrative account, 
written by the president of Williams 
(College, of what went on in the half 
or more of the war that was under 
'^nsorshlp wraps gives the reader a 
sense of having his hand at last on all 
the threads instead of fragments and 
parts, half ri^t and half wrong The 
total realization comes that this was a 
war of ^‘scientists against time” even 
more than moat of us knew (473 pages, 
5V4 by 8 inches, 74 UlustraUons )— $5 10 
postpaid^— AXrJ 

BACTERIAL CHEMISTRY 
AND PHYSIOLOGY 

By John Roger Porter 

A movou Intended prlnurily as a 
ooUega text„ this book should be 
in the library of every large industrial 
, plant There is no industrial chemist or 


engineer who sooner or later will not 
have occaaioa to use the material wfaldi 
it contains. It makes explanations in 
language simple enough to be under- 
stood by anyone who knows even t^ 
rudiments of chemistry, and is richly 
filled with bibliographies and other 
reference sources With a penury of 
verbiage which wastes none of the 
reader’s time the book tells what bac- 
teria and oizymes do, how they may 
be controlled, what knowledge has and 
has not been obtained regarding them, 
and how their work ean be made use- 
ful to industry (1071 pages, by 9 
inches, numerous charts and tables, 
including three large tipped-in charts ) 
-|12^ poB^d— EXC 

THE STAR ATLAS AND 
NAVIGATION ENCYCLOPEDIA 

By S S RabI 

C ONVENTIONAL navigation of windjam- 
mer days through to loran and radar 
Content mathematics, speed, distance, 
bearings, compass, latitude, longitude, 
and charts, nautical astronomy, time 
and the nautical almanac, old- tune 
methods, modem methods, plotting the 
position, sailings, stars, star finding 
methods, primitive navigation The 12 
large star charts are as suitable for the 
amateur astronomer as those in astro- 
nomical books and 14 other charts show 
the constellations (161 pages, 8^ by 11 
inches, 93 illustrations >-'$5 10 postpaid 
—AG/ 

THE CAR OWNER'S 
HANDBOOK 

By Paul D Green and Ralph Ritchen 

C APABLE of saving the average mo- 
torist a good many dollars and an 
Infinite amount of annoyance, this 
little book should be of great value to 
those persons convmced that an auto- 
mobile is a perverse. If inanimate, crea- 
ture Clearly illustrated and carefully 
explained are the basic principles of 
the modem automobile plus all the 
“little things” which spell the differ- 
ence between trouble-free driving and 
constant difficulty System by system — 
fuel, electrical, cooling, lubrication, and 
so on — the typical cars of today are 
laid bare Although by no stretch of the 
imagination a repair manual, the book 
does contain a multitude of hints and 
kinks on trouble shooting, minor reme- 
dies, and good precise A section on 
drivmg is included and should be re- 
quired reading for all begumers and 
not a few old-timers (192 pages, 6 by 8 
inches, 130 illustrations )~$2 60 post- 
paid — E FX 

ANALYTICAL EXPERIMENTAL 
PHYSICS 

By Harvey Brace lemon and 
Mic/iae/ ference, Jr 

R evised from the 1943 edition, this re- 
markably complete and exception- 
ally well produced physics text book 
has been brought up-to-date by the in- 
clusion of much new materied in the 
fields of radio, radar, isotopes, artificial 
radioactivity, and electricity in gen- 
eral Although the text is graded at 


The fsUure of science stems 
from the pest^ 

THE PATH 

OF 

SCIENCE 

By C B KENNETH MESS 

A clear and penetratla^ 
analysis of seieneo and man 
and tlioir progress 

This book IS written to help you 
to judge scientific progress with 
the intelligent realism demanded 
of each of us m an Atomic Age 
It analyzes first the evolution of 
scientific thought and the social 
factors influencing that evolu- 
tion It tells clearly what 
meant by tlie scientific method, 
and explains its use in develop- 
ing modern physical, cheniical, 
and biological ideas In later 
chapters, the discussion centers 
on the present-day organization 
for scientific research, including 
applications of science to indas- 
try In sumnitiry, Dr Mees re- 
views the general relation of 
science to society in the past, 
and points out future possibili- 
ties for scientific study of soci- 
ology and politics 

1946 250 Pages 

^3 00 
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For reAeeton And Urgo refricton our 7^*' 
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L) Bushing to fit 1^'' tube 13 00 extra. 

Hushing to fit your tube |4 00 extra. 
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Scfentlflc and Laboratory Apporatui 
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college levelp the method of preeente- 
tion makei It elmoet ideel for self study 
It covers both cUssioal or fundsmental 
physics as well as applications of physi- 
cal principles to everyday life Em- 
phasis is largely on experimental as- 
pects, and many of the experiments 
detailed can be done in the home with 
readily available or improvised equip- 
ment Included in the text are 66 illus- 
trations taken from motion picture 
films which give step by step records 
of laboratory experiments This large 
and beautifully printed book is heart- 
ily recommended to anyone who wants 
to brush up on this important phase of 
science (588. pages, 9^ by 12 inches, 
lavishly illustrated with over 600 draw- 
ings and photographic prmts)— $8.25 
postpaid — ApJ* 

ENGLISH«FRENCH AND 
FRENCH-ENGLISH 
TECHNICAL DICTIONARY 

By Francis Cussef 

O r A convement size and simplified, 
legible format, this publication 
should be a worthwhile mvestment for 
all persona whose occupation cr inter- 
ests involve reading French technical 
papers, or designing and producing for 
the export market The coverage of 
terminology is broad and general, in- 
cluding metallurgy, mlmng, electricity, 
chemistry, mechanics, and science (SM 
pages, by 7 inches conversion 

tables ) — $5 10 postpaid — EJFX 

MODERN METALCRAFT 

By John L fetrer 

H ow to make simple objects such as 
lamps, boxes, and trays out of met- 
als while using the fewest and simplest 
tools and shop equipment and the least 
floor space How to select the metals 
and the tools and to make many of your 
own tools How to sharpen and use a 
cold chisel, how to solder, etch, obtain 
decorative effects, bend metal, rivet, 
measure accurately A worthwhile book 
for the home craftsman, the conval- 
lescent, the hobbyist, or any father of a 
growing boy (288 pages, 6 by 8% 
inches, over 200 illustrations and dia- 
grams ) — $3 60 postpaid — E L C 

VITAL PROBLEMS OP 
AIR COMMERCE 

Edited by Lucien Zacharoff 

T he air age is here and the Umted 
States has many important ques- 
tions to settle in connection with global 
and domestic air transportation pol- 
icy, in airport legislation and construc- 
tion, in the encouragement of private 
flying, in the full use of air cargo, and 
in the application of aviation to agri- 
culture as well as industry With panels 
of the Aviation Section of the New 
York Board of Trade as a starting 
point, the author has made a well- 
planned attack on these questions by 
presenting a series of well-knit, in- 
teresting, and appropriate discussions 
of each phase of aviation, m every 
case written by an authority (338 
pages, 8V4 by 5^ inches )— $3 10 post- 
paid — A JC 
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Telescoptics 

A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G INGALLS 

Idifor «! tha Idantlflc Amaricon baoka '^Amafawr Talaeaapa Making" 
and ''Amotaar Tala ica pa Making—Advancad" 


I N THE LAST stages of telescope mirror 
grinding the pencil mark test is some- 
times resorted to in an endeavor to 
bring the mirror and its mating tool 
to full spherical contact, preparatory 
to polishing This test is described in 
Amateur Telescope Making,” page 288, 
thus ‘^As finer sizes are used, make the 
simple pencil mark test for sphericity 
by carefully drying and cleaning tool and 
mirror, drawing pencil marks across 
each, working them dry with a few 
very short strokes, and observing 
whether they are in contact by noting 
where the marks are rubbed thin or en- 
tirely off” 

Your scribe used this test many times 
on telescope mirrors, had no troubles 
with it, and offered It in “A,TJd ” — 
since when the mails have brought oc- 
casional wails about scratches and 
sticking nurrors Ralph Dietz, of Pasa- 
dena, California, wrote that this test 
%i bad, a mistake, wrong, and you 
shouldn't do it" Before removing it 
from **AT.M” the opinions of others 
were solicited — still are Dave Broad- 
head, Wellsville, N Y , says “My vote 
IS to leave it in, as a help to beginners 
to understand their problem ” Fred 
Ferson, Biloxi, Mississippi, votes “I 
have used it often and have never 
traced a scratch to it" On the other 
hand, H H Selby, in “ATMA,” 117, 
says “The pencil test is not recom- 
mended, due to danger of scratch for- 
mation ” Why this test should scratch 
for some, while for others it hasn't 
scratched yet, remains a puzzle Some 
have testified that it pulled chunks 
right out of the glass Can this be true? 

To his comment, already quoted , 
Dietz adds another which opens up a 
fresh aspect of the same subject “Any- 
way," he writes, “two pieces of glass, 
sudi as a mirror and its tool, when 
ground together with abrasive between, 
should not fit each other exactly The 
bottom disk will have the radius of 
curvature of the top disk minus the 
thickness of the abrasive used There- 
fore, if the pencil lines rub out, some- 
thing is vnrong. not right ” This reason- 
ing looks solid, but iread on 
In Twyman, “Prism and Lens Mak- 
ing,” 62, the same consideration is dis- 
cussed Two disks were ground with 
fine emery well rubbed down to 
0 0002* thickness, then cleaned, dried, 
and put together They were found to 
swing very noticeably around the mid- 
dle These disks had deep curves, f/3 
Twyman points out that the same phe- 
nomenon would not be appreciable 
with shallower curves 
To demonstrate mathematically the 
truth of this last statement is now our, 
intention We choose a specific mirror, 
the common 6* //8, its f 1 48*, its radius 
96* How wide will file edge separation 


between this mirror and its tool 
theoretically be after they have been 
worked to a fit with No 600 Carbo be- 
tween them, washed up, dried, and put 
together? By the old standby, ri/2R, 
this muTor's sagitta is 192/9, which fig- 
ures out at 0 046875000" average 
grain size of Carbo 600 being 000042* 
(“AT^,” 492). we subtract this 

ahiount from 96*, leaving 95 99958* for 
the radius of the tool Having a shorter 
radius, the tool will have the greater 
sagitta and so the cleaned up mirror 
will pivot at its center (Theoretically, 
anyway ) We divide 9 again by twice 
the tool radius, or 19199916* and get 
0 046875205* Subtracting, we get the 
width of the gap between edges of mir- 
ror and tool and this is the amount, an 
insignificant one five-millionth of an 
inch, Ly which “something is wrong” 
if a mirror of common focal ratio and 
diameter fits the tool in the pencil test 
Here it Is 

tool sagitta 0046875205* 

mirror sagitta 0 046875000* 


difference 0 000000205* 

Not only that but, on seeing the file 
of letters and papers involved m the 
exchange, Broadhead adds this “When 
the abrasive has bcwn properly worked 
down at the end of the wet, the giam 
size will no longer be the 0 00042* it 
started with but even less” 

In passing, note Ellison's cognate 
argument on page 369, “A T M where 
he refers to the loose fit between mirror 
and tool after a paper polisher 0 01* 
thick has been removed from the tool 
Though the gap Is here much larger 
than in the case worked out above, the 
misfit still comes out only 0 00001* for 
a 6* f/8 mirror, which is far from the 
“gross error” he terms it It seems 
probable that Ellison made his state- 
ment only on a basis of intuition, as 
Dietz did, without calculating, and that 
is what your scribe did when inserting 
It This, therefore, must come out of 
“AT^” Why has no one challenged 

Incidentally, this department has 
heard extensively from a group of 
amateurs in Belgium who were making 
telescopes as a hobby right through the 
war and who have been using paper 
polishers, and they claim “at least as 
good” results with them as with pitch 
laps Though most opticians look down 
the nose at the paper polisher, these 
Belgian amateurs* claim is so strong 
that a serious test is m order, not to 
prove them wrong or even to prove 
them right but to find the facts Later 
we hope to find some workers to make 
these tests and to provide the correct 
polishing paper and technique Will the 
reader volunteer as a guinea pig? 
Working instructions are available 


Whan tha abova calculatkmi war* 
shown to Qlatz ha said ho was a Uttla 
surprisad at tha amailnoss ^ tha adlga 
gap but still beliavod tha pendl tast 
bad He also described an expariment 
whi^ he and many others hiul often 
made Grind two disks togefiiar, fine 
grind them, give them a qvick shine 
polish and teat them by intarfarenoa 
Both will be spherical, as shown also 
by the shine coming up evenly, but 
usually four or five fringes — say 
1/100,000*— from a fit This is much 
more than theory calls for but that 
often hapfiens in shop optics The pres- 
ent discussion, until farther along, is 
quite frankly, unashamedly, unapolo- 
geticaily concerned with theory for the 
pure sake of theory, and this is vidiere 
Dietz took off for an interesting flight 
He pointed out that, strictly Q>eaking, 
rV2R IS the formula for the parabola, 
not the Sphere, thou^, as he added, it 
makes no practical difference in the 
present case of the pencil test For the 
sphere we should, he added, use an- 
other formula which is 

AfN = ABV(AB)2 - (AN)» 
the appertaining figure being the one 
in “A T Jd ,” 312 Perhaps, through us- 
ing ryZR so often because Its use is 
virtually always accurate enough to be 
practical, we sometimes forget this nice 
distinction 

Formulas for the sphere appear in 
numerous optical works and they ap- 
pear to differ Some examples 

Ellison in 
“ATM,” 116 

Haviland m 
“ATMA," 243 

Hardy and 
Perrin, 365 

Twyman 
21 

Dev6 
185 

John Pierce in 
“ATM,” 312 

After a little standard algebraic- 
geometric juggling these all turn out to 
be identical, and more juggling whips 
this mto the form 

K = R - VR2 - ra 

which is more convenient to apply to 
a specific problem, even though it in- 
volves remembering how to do square 
root Lazybones can, however, use 
tables or slipsticks, or resort to a cal- 
culating machine This is what your 
scribe did since it had the advantage 
of giving correct answers. 

It is satisfying to know that r®/2R 
(parabola) and the above sphere for- 
mula are each complete, concealing no 
microscopic silent partners 

Where do such formulas as those in 
“ATM.,” 257, and “ATM.” 5, fit into 
this picture? They don’t These pertain 
to e^e separations between parabolas 
and spheres that touch (osculate) as 
m “A.TM A 379, Figure 2 Hdre the 
formula is an expansion of the root In 
the sphere formula by Newton's 
binomial theorem, which ives h = r*/ 
2R - H/8R* + re/16R» Only the 


R = A2 + 

2D 

R = r2 -f 
2d 

2h 2 
r 

2d 2 

x2 = v(2K-V) 


AfN = r 


-MN 


2R 
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fint two tonhi gr« signiflegnt in mirror 
mgking. tfahi dtptl^ of RIm rt- 
movod in pirwiSHring by ftolU h i n t tiw 
outer somet. 

What alao about things like r*/ 
R -f r*/8R*, enootpstered In the Uteni«> 
ture of opttoa? These pertain to still 
another picture^ ^that of longitudinal 
aberrations along the axis of mirrors, as 
in the Foucault test, and art a oat of 
another color » hence, passt, cat, get out 
and don’t confuse the present argu- 
ment, which will stay on the para- 
boloid-sphere basis (Anybody wha 
wishes to stir up these particular cats 
may dig out Prof Wadsworth’s article 
in Popular Aotronomy, Volume X 
(1902), 337-348, but, should then hunt 
up I^f Huaaey’s sequel article on 
“The Longitudinal Aberration of a 
Parabolic Mirror,” ip Publications of 
the Astronomicol Society of the Pacific^ 
Volume XTV (1902), 179-188, because 
the latter pointed out basic errors in 
the former caused by mlsimderstand- 
Ings concerning fixed and moving pin- 
hole and knife-edge Your scribe also 
has a file of TN exchanges dated 1933, 
on the longitudinal aberration cat, 
which may be borrowed by any who 
suffer from the mathematical itch 
There also is an article by (Charles G 
Rupert, in Popular Aetronomy, 1918, 
525-542, entitl^ “Mathematics of the 
Reflecting Telescope ” These old articles 
are virtually unavailable to all except 
those having access to institutional 
library files and ought, perhaps, to be 
reprinted ) 

Before going on, we have been told 
that it is bad mathematics to call a 
paraboloid a ciuve, it beuig a surface, 
but a parabola is a curve Pedantry? 

If we now apply the sphere formula, 
the theoretically correct one for an un- 
parabolized mirror, to our same 6^ f/S 
mirror we get— a lot of headaches from 
doing square root Your scribe recalled 
the method but wasn’t able to multiply 
and divide twice alike in trying to spm 
out the square root of 9207 (mirror 
sagitta by sphere formula) to a lot of 
decimal places and then, to get the 
tool’s sagitta, square 95.9M58, pubtract 
9, and take out the square root to an 
equal lot of places So The Monroe 
Cfidculating Mkchlne Company, Orange, 
N J , was asked to do it on one of its 
machines These robots don’t sweat for 
two hours over such a problem but 
sass you right back with the correct 
answer, and this one came by mail 
strung out to 17 digits for good meas- 
ure, these machines being so eager you 
can’t atpp them Of the 17 enough are 
offered below to show the major devia- 
tion between results of the two for- 
mulas In the present instance By the 
sphere formula 

tool sagitU 0 046886656'' 

mirror sagitto 0 046886450” 


difference 0 000000206” 

Now let’s subtract the parabola for- 
mula’s findings from the q^here formu- 
la’s findings 

as sphere 0 000000206” 

as parabola 0 000000205” 


that big gap 0 000000001” 

So we’ve fou^ at last that the correct 
formula gives us a billionth of an Indi 


nkore than Ute l^e oele* 

breto. 

Yet 1«Ye »o4 oelebrate too herd, ht 
thee e uh B ri e ro s teypI g gap fiowe 
with ahorte&ed ratio and soon 
enteri the realm ol dhk mtiraly prao- 
tlcaL C. It Hertehom, Loe Angelee, to 
whom the above data wart diown, hae 
c5qplored some of the efieote ojF variadi 
fo^ ratio <m the uee of the parabole 
formula Inetead of iho sphe^ formula 
and worked out (didn't lean on any 
\ozy man'e crutch) the following table 
for 6” mirrori of eight fooet ratloe 


f 

R R- 


r>/2R 

dill. 

8 

96” 

046889' 

^78* 

OOOOU' 

7 

84 

053580 

353571 

300018 

6 

72 

M253 

0625 

Mom 

5 

60 

.07505 

075 

30005 

4 

48 

09384 

09375 

00009 

3 

36 

12522 

125 

30022 

2 

24 

18824 

1875 

30074 

1 

12 

38105 

375 

30606 


Hartshorn emphasizas that this table 
is for 6” mirrors alone Others are not 
in direct proportion Ita practical pur- 
pose is to indicate just where It Is time 
to switch to the sphere formula — ^for 
example, on a Schmidt primary Hart- 
shorn summarizes hit findings thus 
“Those who think they can read the 
knife-edge to 0 001” [Chance for an- 
other long-winded argument here — see 
“A.TJdA.,” 21, line 11— Ed] may start 
brushing up on their square root at 
about f/2 This checks nearly enough 
with an old letter from Kirkham "By 
calculation It is found that the inac- 
curacy from using t^/2R is negligible 
down to //3 ” Broadhead, in working on 
his deep-curved Maksutov telescope 
wrote, “I found at the oytaet that 
r^/2R was not close enough and avoided 
a very serious source of error on these 
telescopes by using the sphere formula ” 
And, by the way, Broadhead nearly fin- 
ished his Mak, hwf to set it aside for 
other work, as l^ve several others 
Shown the above findings, Frank R 
Varela, Tenafiy, N J , vrorked up the 
following table for two focal ratios and 
three apertures 



f 

VR»- 

r2/2R 

diff 

8” 

2 

0350989” 

035” 

000099” 

8" 

4 

012512 

0125 

000012 

10” 

2 

0313727 

0 3125 

0001227 

10” 

4 

015640 

015625 

030015 

12” 

2 

0376478 

0375 

0301478 

12” 

4 

0187680 

01875 

0 00018 


“These figures," Varela states, “were 
computed with 7-place logs and the 
sixth significant flgwe may be accepted 
as correct As hat^>enB where three 
variables are Involved, the errors do 
not follow a simple law, but must be 
referred to three planes of reference 
They do indicate a rapidly increasing 
error from using r^/2R as the focal 
ratio is shortened An examination of 
this table and Hartshorn’s indicates that 
a not too accurate rule can be applied 
that the error Increases inversely as the 
cube of the focal ratio “ 

Early in the above article your scribe 
said the pencil mark test hadn’t 
scratched yet for him The article was 
written, set aside for a long time and 
almost forgotten A pair of 10” mirrors 
were made, and on arm of them the 
pencil test pulled little hunks right 
out of the glass Exuent test, with slow, 
sad music, Dietz and Selby grkmtbg 
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50 Years Ago in 



(Condensed from Issues of Februory, 1897) 


SUPPLY AND DEMAND — “In the open market, the price of a 
commodity is practically the cost of production plus a fair 
business profit If this result is not obtained, a business 
lan^ishes or expires If profits are abnormally large, capital 
IS attracted and competition set up, and the availability of 
capital now bnngs about the modem fact that increased 
demand causes reduced prices 

POWER DRILLS — “In these days of labor saving machinery 
there are few fields in whldb greater ingenuity has been 
shown than in the manufacture of portable machines for 
boring, drilling and similar shop and yard work A type 
of very compact portable electric drilling machine has been 
at work at the Arsenal in Trieste for over three years, and 
has given great satisfaction It will be seen from the illustra- 
tion that the motor, with its gearmg, is pivotally suspended 
in a yoke which is carried on a suitable hand truck or car- 



riage When any holes have to be drilled In a piece of 
work, the portable drill is wheeled to the spot, and the wires 
attached In this way the time formerly occupied in carrying 
the work to the drilling machine is saved. As instances of 
the economy of these machines, we are informed that where 
ten flexible shaft drills were formerly used in the boiler shop, 
four electric boring machines now do the same amount of 
work, with less hands than were formerly necessary In the 
fitting shop they have saved much time and money in the 
handling of heavy work,’* 

FIRE ENGINES — *There is now being constructed for use by 
the Boston Fire Department a horseless steam engine, of 
great size and power, having a contract capacity of 1,350 
gallons of water per minute, but the builders, in view of re- 
cent tests, are confident that this engine will throw 1,850 
gallons of water per minute,” 

WELD STRENGTH — ’'Some experiments made at the engi- 
neering laboratory of the University of Michigan to deter- 
mine the strengfii of welded joints are especially interest- 
ing Of a numbefr of the specimens tested not one broke in 
the weld, as sQXbe df these were slightly larger at the weld, 
a new set of apo ctoe hs was prepared and a cut taken from 
each in the lathe to reduce the piece to a uniform diameter 


throughout its length From each bar four specimens 
were prepared, one solid, one lap welded, one butt welded, 
and one split welded The results show that only two speci- 
mens, both lap welded^ broke at or near the weld, the 
streni^ in uo case dapartbd widely from the strwigt h of 
the solid parti.” 

SUtWAY — “A deep tunnel scheme for rapid transit between 
New York and Brooklyn recommended by a commission 
which was appointed by the mayor of the latter city to ar- 
range a plan for improvmg rapid transit facilities on certain 
of its streets The plan proposed contemplates an electric 
line (partly in tunnel and partly on an elevated structure) 
from Cortlandt Street and Church Street, New York, to 
]|^lph Avenue, Brooklyn” 

NO METRIC SYSTEM YET — “The United States years ago 
legalized the use of metric weights and measures, but did 
nothing to enforce their use Just now her merchants are 
working to increase their trade with the countries of Central 
and South America, and as all these use the rnetrio system, 
there is a growing pressure for its formal adoption by Con- 
gress In America the local weights and measures used 
m the various States are particularly numerous and con- 
fusing, and the substitution of the u^orm French system 
for all of these would be of inestimable benefit” 

SUGAR — “As to our country, it is declared that we spend 
annually about $135,000,000 for sugar, of which more than 
eight-tenths goes to foreign countries. We consume One- 
fourth of the exported sugar product of the world Fifty 
years ago, 94 percent of the annual sugar product of Cuba 
found a market in Europe, now that proportion of its pro- 
duction IS sold m the United States ” 


100 Years Ago in 



(Condensed from Issues of Februory 1847) 


FACTORIES— ‘ Withm a few years, there have been erected 
at Cohoes five cotton mills, two extensive axe factories, one 
large drawer manufactory, and other smaller factories which 
employ m all about fifteen hundred hands The village Is 
well spoken of for the excellent morals and steady mdus- 
tnous habits of its citizens" 

PANAMA CANAL — “Prince Louis Napoleon is about to pro- 
ceed to Central America, for the purpose of putting in 
progress the work of unitmg the two oceans The celebrated 
geographer, Professor Charles Ritter, has communicated to 
the geographical society of Berlm, the project of the Prince, 
which it appears, he conceived and prepaid during his Im- 
prisonment at Ham ” 

INDIAN COTTON — “The cotton manufactoiy in India Is not 
carried on in a few large towns, or in one or two districts, it 
IS universal The growth of cotton is nearly as general as 
the growth of food, everywhere the women spend a portion 
of their tune in spinning, and almost every village contains 
its weavers, and supplies its own inhabitants with the scanty 
clothing they require Being a domestic maniifacture, and 
carried on with the rudest and cheapest apparatus, it re- 
quires neither capital, mills or an assemblage of various 
trades ” 

LOCOMOTIVE — “A locomotive has been constructed in South 
Wales, with eight wheels, all connected, thus constituting 
eight driving, (or traction) wheels Its capacity of traction 
is of course proportionately greater than ^at of engines of 
ordinary construction.” 
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'If Alcxtincler Graiwin Bell cuuid look 
at the microwave antenna in the illus- 
I tration, how quickly his mind would 
go back to his own experiments, 67 
years ago! 

lor in 1880 the inventor of the tele- 
phone had another new idea Speech 
could be earned by electric wires, as 
Bell had demonstrated to the world 
Could it be earned also by a light beam? 

He got together apparatus— a tele- 
phone transmitter, a p^irabohc reflec- 
tor, a selenium cell connected to hand 
phones — and "threw" a voice across 


several hundred yirds by waves of vis 
ible hglit, eleetromagnetie waves of 
high fiequency 

Rclks c*ir]y experiment with the par- 
abolic antenna and the use of light 
beams as cirners was for in my years 
only a scientific novelty His idea was 
far ahead of its time 

Sixty years later commuincalion by 
means of a beam of ndiation was 
achieved in a new form — beamed 


imciowave radio It was developed by 
Bell iclcphone Laboratories for mill 
tary communication and found impor 
tint use in the Luropcan theater In 
the BlII System it is giving service be- 
tween places on the mainlmd and 
nearby islands and soon such beams 
will be put to work in the radio relay 

In retrospect, Bells expenmen t ilhis 
trates once again the inquiring spirit 
of the Bell System 


BELL TELEPHONE LABORATORIES 
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^itojtoed but even toelr appntototote ektont la 
(ii^Htoowh. Itoe aame goea ieat ooel, odi^baUKlto, 

Muqh of Braktl ia atlfi toaeceaaible, road# p 
boi top good. Bailroad mUeage la aniiidl' arid ' 

Itotoi ia not atondyrdiaad. Xravd by air ofEm^to 

pMtobility of getttog around toe oouhtry, atui _ 

ihgidce SkMQiana are taldag full advanft^ ojf tik 
Itortunltolia. 

^ All to tdl, tocre looms aoutb of toe equator 
ttodvaa yat undevelopad land whioh promiaea 
ifeinu^ nnkir toe aame Btagaa of todoatrid di 
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domes ti c oil buniara to use By 1850, aoqordb>g 
'to aft eagtocer of Standard Od Cotmpany (N. i.}. toiare 
prill be nearly four million units to service and cliiee to 
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figurative whh>. 
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cents profit baria for the long p«dL 


52 


SCIENTIFIC AMERICAN * FEBRUARY 1947 




Scientifftc American 

PIIRUARY • 1947 



PortobU Gtiger counters in uso in atomic roMorcb lobofotory ot Ook Ridgt 


RAY-TRACER 


By SAMUEL BURGER 


of 

Atomic Fission 

Developed 40 Yean Ago os a Tool of Pure Science Reseorch, the 
Geiger Counter Is Just Now Coming Into Its Own Coupled With Mon- 
Mode Rodtooctive Moteriols It con Locote Insidious Concer for the Sur- 
geon's Blode, Point Out Potential Oil Pools Deep in the Eorth, Stond 
Wotch In Steel Mills, or Trace Chemicals Through Complex Processes 


I T WAS hours after the explosion 
* of atomic bomb Number Four 
over the target fleet at Bikini The 
odd-shaped, lethal cloud had drifted 
away upon the east wind, but grim 
Death still swam m the blue lagoon, 
walked the decks of the battered 
and burning ships, sifted like a ghost 


through the steel decks and bulk- 
heads of ships that showed hardly 
any blast damage — Death in the 
form of the dread gamma rays re- 
leased by plutonium fission 

Hundreds of goats, pigs, and white 
mice had already been pierced by 
that unseen blade They had felt no 


pam, yet the wound was mortaL 
No power on earth could have saved 
their hves They were as surely 
doomed as the thousands of Japa- 
nese fatally mjured by radioactive 
rays at Hiroshima and Nagasaki 
Now men had to venture into that 
arena of burning ships and unseen 
death, for the fires raging on the 
stricken vessels had to be put out 
But how could the fire fighters 
know which ships were safe, and 
which were still a source of the 
fearful gamma rays’ 

The answer was the Geiger 
counter, here used m the form of 
a black oblong box about the size 
of a miniature portable radio, and 
worth knowing more about if one 
proposes to understand, and to sur- 
vive, the atomic age Equipped with 
needles, dials, and a set of ear- 
phones, it measures the amount’ of 
radioactivity in the air, whether 
natural or man-made If you put on 
its earphones, you will hear an ir- 
regular chorus of sharp ticks, like 
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A highly refined version of the Geiger counter tube, developed 
in the Westinghouse loborotones In this modernistic ''giraffe' 
electronic tube^ provisions are made for detecting 
rodiotions thot ore too weok to pass through the 
gloss walls of more conventional tubes Such weok 
rays ore first collected on a metal plate ond 
their energy then used to break down or 
ionize the gas between the wire and 
the metal cylinder of the counter 



a night full of metal crickets The 
more fiequent the ticks, the greater 
the radioactivity 

At Bikini the firefighteis were 
preceded by small boats manned by 
the “monitors^’ of the radiological 
safety-paity Clad m olive diab 
fatigues and steel helmets, their 
only real protection was the Geigei 
counter which each man clutched 
tightly and consulted often Fi om 
the press ship, I watched them as 
then launches moved over the con- 
taminated watei At the bow of 
each boat stood an officer, taking 
frequent i eadings 

STILL "HOT" - When the conc- 
spondents were at last allowed to 
visit the Nevada and other target 
vessels, we found radiological safety 
parties still at work They weie fei - 
reting out and marking in angry 
warning led, objects aboard the 
ships which weie still “hot” 1 re- 
membei standing neai some cans 
of Foamite when a monitoi ap- 
proached He went for them straight 
as an airow, consulted the dial on 
his Geiger countei , and looked at 
me queerly 

“How long have >ou been stand- 
ing heie*^” he asked 

“Only a few minutes” I leplied, 
with sudden trepidation 

“Better move on,” he said shortly 
“The chemicals in these cans are 
*hot’ enough to give a man a grave- 
yard dose in foui hours ” 


Not long after the bomb went off, 
the winds of the uppei air, five miles 
above the earth were thrusting a 
lovely, gold-tinted cloud out to sea 
Innocent though it looked to the 
casual eye, each tiny puiticle of dust 
and moisture m it was alive with 
killing energy 

The pilotless drone planes which 
had carried Goigcr coJntois into 
the heart of the cloud letuined to 


then base too “hot” to handle Such 
was the potency of the cloud And 
a sudden shift m the unstable 
Pacific wnnds might waft it into 
well-travelled air lanes Or, worse 
still, changing atmospheiic condi- 
tions might precipitate it to earth as 
death-laden lain over a populated 
island So the deadly cloud had to 
be trailed which was not easy in a 
sky full of natuial clouds More dif- 
ficult yet was following it at night 
Theie was gieat danger that the 
planes stalking the cloud might 
blundti Ihiough the blackness into 
the veiy teeth of their quarry 
Again, the Geiger counter proved 
its unique value Scout planes 
equipped with countei s rode herd 
on the atomic cloud until it was 
safely dissipated 

MOST SENSITIVE -- Wherever 
you may be — indoois, outdoois, on 
a mountain top, oi m a bank vault- - 
the an about you is figuratively 
whizzing with bullets of unbeliev- 
able energy and speed These in- 
finitesimally tiny missiles, which 
pierce youi body harmlessly (only 
because they aie so few), aie for 
the most part cosmic rays— space 
bullets shot at us from a souice be- 
lieved by some to be exploding 
atoms in the distant stars For- 
tunately, the earth's atmosphere ab- 
sorbs most of these bullets, other- 
wise, animal life on this planet 
might nevei have evolved The 
Geigei counter, sensitive to cosmic 
rays, serves also to detect the lethal 
rays unleased by the explosion of 
an atomic bomb Yet it was de- 
signed, not as a watchdog for the 
epoch that began with Hiroshima, 



Using a Geiger coenter to check possible radiation leakoge from o lead 
contoiner used for tronsporting rodtooctive materials in Hie loborotorY 
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HOW THE 
GEIGER COUNTER 
WORKS 

IN ITS simplest form the ticiger counter tube (somehmes colled the Gelger-MwHei 
counter) consists of o gloss envelope enclosing o thin centrol wire, A, ond o flwtar 
cylinder, 6 mode clectncolly negative by the buttery shown Before the glass on 
velope 1$ seoled off, gos at low pressure is introduced-— one of the ^noble" goses 
usually argon When o ray R, from q rodiooctivc source passes through the counter 
It ionizes the gas, giving rise to both positive and negative ions o$ well os electrons 
Through o ' multiplicotion process, brought about by collisions between electrons 
ond gas molecules os well as the release of electrons from the cylinder, a lorge sur^e 
of ions IS built up unhl the wire and cylinder opprooch cquol potentials At this point 
(onirotfon no longer occurs and the electrons on the wire poss through the resistance, 

C to ground The counter is now ready for the next roy with the difference of poten 
rjol fc estoblishcd The current surge in the extcrnol circuit is omplified to operate 
an indicator, D, which may be a meter a mechanical electronic counter, or on eor 
phone Time intervol tor each operation of the lube, meosured in micro seconds, is 
governed by the volgc of the resistance ond the distributed copocity of the counter 
tube Itself 
















but 9M A tool of puTft scienoo 
search About 40 years ago, when 
tKe great British physicist Ruther- 
ford was engaged m his historic 
studies on the newly discovered 
radium, his young German as- 
sistant Hans Geiger devised an in- 
strument that would count the num- 
ber of particles given off by radium 
It was, and still is, the most sensi- 
tive instrument ever invented by 
man for the detection of radioactiv- 
ity 

But even Hans Geiger never 
guessed how veisatile a tool of 
science he had created Scientists 
whose life work it is to track down 
the seciets of oui solar system put 
the Geiger counter to woik measur- 
ing the cosmic rays which con - 
stantly bombard the eaith Physi- 
cians use It in the hght against 
cancel and other deadly ills, petro- 
leum engineers lower jt down drill 
holes to map oil structures far be- 
low the surface of the earth, geolo- 
gists use it in tlieir seaich for urani- 
um and other radioactive minerals 
It IS essential to nearly every 
branch of the young science of 
“nucleonics,’* which promises much 
for the future of all science and 
industry 

Recently, I had the privilege of 
talking with Dr John R Dunning 
who sp] 1 1 the u i anmm atom in 
Januaiy, 1939 and one of his col- 
leagues, Hugh A Glassford, in the 
underground laboratories at Colum- 
bia Univei sity From Glassford 
I learned to think of a Geigei 
countci as a delicate elccti onic 
drum -a di um so sensitive that a 
particle of matter smaller than the 
atom Will cause it to emit a sound 
This sound, enormously magnified, 
IS heaid in the operator’s earphones 
as a sharp “tick ’ Each tick means 
that another incredibly minute 
alpha, beta, or gamma ray has 


passed thiough the instrument 
Even the infinitesimal amount of 
radium on your watch dial will 
cause the Geigei counter to tick 
vigorously 

It IS never silent Even when no 
man-made ladioactive material is 
present, it will still be busy “pick- 
ing up” cosmic rays at the rate of 
about one a second 

COUNTER AT WORK With a 
long, tweezei -like tool Glassford 
extracted a tiny sample of uianium 
from a lead stoiage box and car- 
1 led it to a small lead vault in 
which a Geigei counlei was sot up 
As he piepar€?d the instrument, 
Glassford — who has developed many 
varieties of counters himself -ex- 
plained that although counters 


equipped with earphones were valu- 
able in warning of dangerously high 
radioactivity, they were not ac- 
curate enough for exacting re- 
search 

He carefully deposited the urani- 
um within the lead vault, and spun 
the door closed Then, stepping to a 
machuie which resembled an over- 
size walkie-talkie, he began to flick 
switches “Let’s set the scale to 32 
This means that the machine will 
count 32 pai tides, and then send 
them along all as one to the diaL 
Ready ^ Here we go'” 

He sLai ted the machme Almost at 
once a light flashed “There’s one,” 
he Cl led Another light flashed 
lowei down the scale, beside the 
numbei foui ‘There’s four more” 
Now the lights were flashing up 
and down the scale at such speed 
that no eye could follow them 
Meanwhile, the needle on the dial 
advanced one notch each time 32 
particles were counted So fast was 
the count that within a few seconds 
the needle had registered a final 
count of 3188 

Foi emergencies, for the danger- 
ous aftermath of such tests at those 
at Bikini there are Geiger counters 
which measure the total amount 
of radioactivity in the air at any 
given moment, almost instantane- 
ously Without such warning count- 
ers the atom bomb tests would have 
cost lives — or not been held at all 

DISEASE FIGHTER — In recent 
years the Geiger counter has linked 
hands with the atom to fight diseases 
whose origins are still obscure and 
to blaze new pathways in industrial 



Golger counttr <tab« at Uft, mtchanical recordor at right) tet up in th« labora 
fonts of Socony-Vocuum Oil Company, Inc fottJbllitios of rtitto InttniRioAtft ort 
bting fully txpforod for uit in geolog icol MrVeyt ond chomkol procottot 


FEBRUARY 1947 • SCIENTIFIC AMERICAN 


55 




MIXER 

Ts /tV- 


ELECTRONIC 

filter 




OUST 
INJECTOR 


LAMP 


□ 




TEST 

FILTER 


DAMPER 

s 


□ 


LAMP 


■V 


O 


BLOWER 


PHOTOTUBE 



illurrunating source by the photo- 
tube, the change in phototube cur- 
rent caused by dust in the inteiven- 
mg air is small compared to the con- 
stant current corresponding to clean 
air This is true unless the dust 
densities are excessively high or the 
light path exceedingly long This re- 
sults in a loss m effective sensitiv- 
ity 

To minimise this difficulty, a lens 
might focus the light on a small ab- 
sorbmg taigci near the phototube 
thus protecting the latter from direct 
rays Another lens could then direct 
diffracted and leflccted light to the 
phototube cathode But in a dust- 
laden system of this sort lenses are 
generally undesirable since dust col- 
lecting on them scatters light just 
as does airborne dust These factors 
and other practical considerations 
favor the adoption of the indirect- 
viewing method 

Using indirect viewing, the illu- 
minated dust pai tides ale viewed 
by the phototube at an angle to the 
illuminating beam An optical sys- 
tem here would serve only to in- 
crease the sensitivity of the photo- 
tube system This same function 
can be perfoimed by a suitable elec- 
tronic amplifier, which is more de- 
sirable than an optical system 

If the dust has a random particle- 
size distiibution rangmg from largei 
to smallei than the wavelength of 
the incident light, the light scat- 
tered noimal to the beam would be 
made up of that due to reflection 
from the larger particles and that 
due to absorption and reradlation 


•LOOKING AHEAD • 

More efficient air-conditioning sys- 
tems through precise meosurement 
of dust removal Determination 
of filter efficiency as a factor in 
design More knowledge about the 
size of dust particles removed by o 
given method 


fiom particles smaller than the 
wavelength of the light used Too, 
the particle distribution before the 
air passes through the cleanei would 
differ from that after cleaning, be- 
cause any air cleanei is selective 
with regard to the ease with which 
it collects particles of a particular 
size Thus the ratio of reflected 
to 1 eradiated light would change 
aftei air cleaning 

SELECTIVITY -- For these and 
other reasons, the types of dust were 
restneted to those with particle di- 
ametei s all larger or all smallei 
than the wavelengths of the illumi- 
nating radiation to which the pho- 
totube is sensitive If the phototube 
current is to be directly propor- 
tional to the numbei of particles in 
the air, then they should also be 
sufficiently similar in size to make 
the selectivity of the cleaner neg- 
ligible over the range of particle 
sizes 

The major design factor in air- 
conditioning testing is to have the 
intensity of illumination of the pho- 
totube cathode proportional to the 


First let up Ueft) for teitniQ efec- 
tronicolly the efficiency of oir con- 
ditionina filters wos modified until 
the finol model (above) hod evolved 

number of dust particles m the air 
Then if the relation between photo- 
tube illumination and phototube 
cur r en t is know n , the phototube 
current as amphhed and shown on a 
meter is a direct mdication of the 
numbei of pai tides per unit volume 
of air 

Due to the high sensitivity of the 
response of the multiplier type of 
phototube to variations of electrode 

_ -L. - ^ e 1 I 

power supply with good legulation 
IS imperative 

The original dust injector system 
failed to give an entirely uniform 
feed at the low dust levels desired 
and a metering type of dust injector 
was finally adopted This anange- 
ment is also illustrated In this, the 
dust content of the air js varied by 
changmg the speed of rotation of a 
notched cylinder Efficient filters 
clean the intake an to give a zero 
dust level The whole measuring 
system is on the low-pressure side 
of the blowei to facilitate the in- 
troduction of dust or smoke 
A single unit of phototube and as- 
sociated electronic equipment is 
used to observe the dust level on 
both sides of the cleaning device 
A panel- type metei is used as an 
indicator 

The air velocity is maintained at 
a sufficiently high value to minimize 
the retention of pai tides on the duct 
walls A value of 6 5 feet pei second 
was originally used, but experience 
indicated the advantage of some- 
what higher velocities 

ACCURATE RESULTS - The final 
set-up gives quick and accurate re- 
sults Indication is continuous and 
shows the relation between any one 
of several variables and the quan- 
tity of dust in the air When work- 
ing in the region of dust levels 
whei e the phototube response is 
linear, effidency readings are quite 
accurate, since they are obtained 
from relative readings The tech- 
nique is also applicable to factory 
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checking of air filters, since the 
equipment, once adjusted, will pro- 
vide efficiency ratings simply and 
rapidly in the hands of an untrained 
operator 

The electronic dust meter is an 
answer to the problem of the air- 
condittonmg industry, confronted 
with the task of testing and rating 
air-cleaning devices It gives quick 
but accurate measurements for plant 
use Previous measurement tech- 
niques did not give a direct and 
instantaneous indication of cleaning 
efficiency at all times and highly 
trained woikers were necessary 

One older technique of measuring 
the amount of dust in air involves 
using a piston to pump the air onto 
a viscously-coated slide The size 
and number of particles deposited 
per unit area are determined with 
the aid of a high-power microscope 
This requires manual preparation 
and handling of the slide, adjust- 
ment of the pump orifice, and othei 
complications Considerable time is 
required to make the measurement 
and a highly trained worker is re- 
quired At the same time, errors due 
to optical and mechanical discrimi- 
nation against small pai tides ai e 
bound to croop in and the always- 
present human ei ror m making the 
count introduces another variable 
that must be reckoned with 

A somewhat similar approach to 
the problem is to determine the in- 
crease in weight of the coated slide 
This method reduces the human er- 
ror, but in such a weight determina- 
tion there is no way of knowing 
whether a given weight represents 
one particle 3000 units diameter or 
1000 particles having one unit di- 
ameter 

A third method of testing dust- 
laden air IS to force it through some 
filtering material such as a cloth at 
a uniform rate The increase in 
weight or coloration of the filter 
over a given period of time then 
gives an indication of the dust con- 
tent of the air However, this meth- 
od IS also long and cumbersome 

The disadvantages of these meth- 
ods have been overcome by the elec- 
tronic method, anothei example of 
one new industry aiding another 


• • • 


DISHWASHER SOAP 

Kept at Proper Level by 
Electrontcally Controlled Valve 

DETERGENT dispcnsti foi dish- 
washing machines usls electronic 
circuits for constant and automatic 
regulation of the concentration of 


detergents m the wash solution Op- 
eration of the device depends upon 
the change of conductivity of the so- 
lution which takes place when the 
concentration changes 

Basically the unit consists of an 
A c resistance bridge and an elec- 
tronic amplifier and rectifier One 
arm of the bridge is the resistance 
between two electrodes suspended in 
the cleansing solution, and the other 
aim consists of a cylinder contaming 
a solution whose resistance approxi- 
mates that which should exist be- 
tween the electrodes in the tank 
A decrease m the concentration 
of wash-tank deteigent produces an 
increase in resistance in one arm of 
the bridge This unbalances the 
budge and applies a signal to the 
amphfiei controhng a magnetic 
valve that opens only when the 
bridge is unbalanced The valve is 
connected to the water input of the 
dishwashing machine so that open- 
ing it peimits a small auxiliary tank 
to feed a supci -saturated solution 
of deteigent into the main tank 
When detergent sufiicient to rebal- 
ance the bi idge has been added to 
the wash tank, the pioper electiical 
conditions aie established and the 
valve IS closed 

ELECTRONIC DYNAMOMETER 

Pufs Production~Lme Car 

Engines Through Paces Quickly 

P ROVIDING an automatic means )f 
testing and adjusting newly built 
cai engines, electronically conti oiled 
dynamometei test stands now 
take the place of the old block test 
which 1 equired an houi ind a half, 
and the old dvnamometci test, which 
took an additional ten minutes, not 


counting time to transfer the engines 
between stands The time required 
for fully testmg an ervgine has been 
reduced to 20 minutes 

Each test stand cohtains a gener- 
ator and electronic controls that op- 
erate an instrument panel Adjoin- 
ing it is the base on which the 
engine is mounted Fuel, water, oil, 
and exhaust-gas lines are concealed 
undei ground 

The engme operates for five min- 
utes at an idling speed of 500 revo- 
lutions per minute, with filtered oil 
constantly flushing through the 
ciankcase Then the electronic con- 
ti oLs apply a half load on the gen- 
erator, the throttle opens up, and 
the engine runs for 12 minute^ at 
half load Durmg the first seven 
minutes at half-load, externally sup- 
plied oil continues to flush through 
the crankcase, while a filtering sys- 
tem takes out any metallic traces 
lemammg fiom the manufacturing 
process The oil drain is then closed 
automatically, the crankcase is filled 
to operating level and the last five 
minutes of the half-load test is run 
with oil (iiculalmg withm the 
ciankcase 

Tile engine luns at full load for 
the final thi ce minutes of the test 
During the i un, the operator 
tightens all connections and cyl- 
inder-head studs, and an inspector 
checks each engme 

Flashing lights show instantly 
whether the oil pump, water pump, 
and thermostats are functioning and 
the Ignition timing is correct At the 
end of the 20-minute run the engine 
IS shut do\Mi and oil and water are 
diained automatically Five minutes 
later, the engine is on its way to be 
installed m a new Dodge 
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Fugitive Fluorine 

Chemists Have Finally Succeeded in Taming Fluorine, the Most Un- 
ruly of the Elements Now this Corrosive Gos Is the Principal Build- 
ing Block of New Piostics, Lubriconts, Insecticides, Fire Extinguishers, 
and a Potentially Lgrge Host of Other Useful Materials 


F luorine is a gas that is so reac- 
tive that even at —420 degrees, 
Fahrenheit, just a few degrees 
above absolute zero, it explodes up- 
on contact with liquid hydrogen 
Large chunks of wood will spon- 
taneously burst into flame in a 
fluorine atmosphere, and steel wool 
will burn brightly m the gas 
It IS no wonder, then, that chem- 
ists worked in vain for over 75 years 
to isolate the element from its com- 
pounds A French chemist, Mois- 
san, produced the gas m 1886, but 
1 1 proved so unmanageable tha t 
little was done with it until recent 
years 

Unimpoi tant industrially as the 
elemental gas has been, some of its 
compounds are extremely impor- 
tant Cryolite, for example, which is 
a complex fluoride of sodium and 
aluminum, is essential to the pro- 
duction of aluminum and is also 
used as an insecticide Fluorspar, a 
calcium fluonde, is the law material 
for hydrofluoric acid, widely used 
in the petroleum industry to in- 
crease the yield of gasoline from 
crude oil Sodium fluoride is a 
famihai enemy of rats and roaches 
and the silicofluondes are used in 
ceianuc manufacture 
A few synthetic fluorine-contain- 
ing compounds have been known foi 
moie than a decade undci the trade- 
name Freon Because they aie 
stable and non-poisonous in addi- 
tion to having desu able physical 
propel tics, they arc ideal refriger- 
ants 

An insecticide widely used in Ger- 
many was difluoro-diphenyl-trich- 
loroethane, a fluorine analog of 


DDT, which IS dichloro-diphenyl- 
trichloroethane It is said to be even 
more effective against some insects 
than DDT 

Fluorine is not new then, in the 
sense that until noiv A was totally 
unfamiliar But the few fluorine 
tompounds which have achieved in- 
dustrial stat^Jtrf are only a very 
small pioportion of the possibilities 
What is new and impoitant is the 
extent of the woik now being ear- 
ned on Chemists have pressed on 
past the obstacles m the way of 
winning and handling the tricky gas, 
so that what was formeily a passing 
acquaintance has ripened into in- 
timacy 

GETTING THE FLUORINE - In 

1942, all the fluorine producing 
facilities m the country could not 
have made morfe than a few pounds 
a day for experimental purposes, 


Overhead view (below) of rhe com- 
mercial fluorina cell showi clearly Hie 
anode current distributing ring and 
gas outlet The cell head, dis- 
mantled (right), showed nonfunctional 
defects after a year's constant service 


thieo years later production was 
measuied m tons a day The atomic 
bomb program, which used gi eat 
quantities of fluoi me to make urani- 
um hexafluoride, was responsible 
for much of the spectacular boost 
Uranium hexafluoude is unique m 
that it vaporizes at 56 degrees, Cen- 
tigrade, and can therefore be used 
m the separation of the uramum 
isotopes by diffusion In order to get 
enough material foi large-scale 
scpaiation, a lot of fluonne had to 
be made fast It uas, and the divi- 
dend to industry is a new raw mate- 
nal available at a tenth of its former 
cost — with the accumulation of wide 
experience m handling and using 
it 

Fluorme today is produced by 
passing an electric cunent through 



Court«iv Chemical Compuny 


a melt consisting of potassium 
fluoride and hydrogen fluoride The 
latter mateiial is broken up by the 
electrical energy into hydrogen and 
fluorine, which are discharged at 
the cathode and anode respectively 
Because fluonne and hydrogen react 
explosively, the anode and cathode 
compartments are separated by a 
diaphragm to prevent contact of the 
gases Additional hydrogen fluoride 
which IS obtained by treating fluor- 
spar with sulfuric acid, is continu- 
ously added to replenish the cell 
The anodes are of carbon, but the 
rest of the cell, fortunately, can be 
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Works for Industry 


By HOWARD C E JOHNSON, Ph D 

Chemical Editor Chemical Industriei 



consti acted of oidinaiy caibon steel 
and Monel These metals, as well as 
copper and nickel, form a piotectivc 
surface coating of fluorides upon 
exposure to the gas, rendeimg them 
lesistant to further attack 

Working out the production of 
fluorine was difficult, but the prob- 
lems of handling and storing it woic 
even knottier In seveial instances 
fluorine chemistiy lifted itself by its 
own bootstraps The only satisfac- 
tory packing material foi valves, 
pumps, gaskets, and the like was a 
mixture of a metal fluonde and 
tetrafluoroethylene polymei and 
the only lubricant for pumps th it 
wasn’t attacked by the corrosive gas 
was a hydrocarbon oil in which all 
the hydrogen atoms were replace d 
by fluorine 

Remarkable engineering ingenu- 
ity IS manifest in the design of one 
of the pumping systems A regular 
commercial oil-operated diaphragm 
pump IS arranged to transmit pulsa- 
tions hydraulically to a second 
diaphragm pumping head in contact 


•LOOKING AHEAD • 

Large-scale production of fluorine 
Reduction of cost of the magic gas 
Compounds of the gas finding 
new uses in the electrical industry, 
as refrigerants, ond even in textiles 


with the fluorine The two pumping 
heads are connected by a pipe pass- 
ing through a Are wall and contain- 
ing a highly fluonnated hydrocai- 
bon inert to fl«ei^ipe The expensive 
mechanical pump is thus protected 
in case of failure of the diaphragm 
or valves in actual contact with the 
highly corrosive gas 
The difficulties of handling and 
puiifying fluorine have been sur- 
mounted, and now the gas — ovci 
99 percent puie — can be purchased 
m steel cylinders containing half a 
pound at 400 pounds pressure 
The possibihties^pen to industiy 
with fluorine available in convenient 
form are practically unlimited The 


substitution of fluorine for hydro- 
gen oi chlorine in such things as 
solvents, polymers, resins, synthetic 
lubber, and so on, will provide 
thousands of hours of research and 
literally thousands ui new 
pounds 

HAPPY PARADOX Even more re- 
markable than the unequalled 
chemical activity of elemental 
fluoiine IS the stability of some of 
its compounds It is seemingly a 
paiadox, but it has a valid chemical 
explanation The fluorine combines 
\Mth other elements with such en- 
ergy that once combination is ef- 
fteted, it takes a gieat deal of en- 
{ igv to bleak up the combination 

Some of the most mteresting 
fluoime compounds, because of then 
•slubility, ire the so-called fiuoiocai- 
hons — hydioi aibons m which all 
th( hydrogi n is replaced by fluorine 
J ust as hydi ocarVjons i ange in 
propel ties fiom gases like methane 
to waxy solids like paraffin, so do 
the fluoiocarbons consist of a laige 
vaiiety of structures varying m 
propiitics from gases through 
liquids up to solids 

Tht se fluoi ocaihons, unlike the 
}i>diocaibons, will not bum, and 
indeed, will not react with any of 
the common chemical reagents 
They no so st«ible that, if properly 
tre*ited fluoiine itself will not at- 
tack them and, as mentioned above, 
they can be used m fluorine process- 
ing equipment 

Then stability to heat, oxidation, 
and chemical attack nominates them 
foi thousands of potential uses, 
such as lubiication of heavy-duty 
healings wheie noimal oils and 
gi eases break down due to high 
picssures and temperatui es, as in- 
ert sfdvents for chemical processes 
and exti actions, and very possibly 
as heat-tiansfei agents Protective 
coatings of fluorocai bons may m 
the futuie supplant all existing ma- 
terials m 1 ust-piooflng, protection of 
paints and varnishes and preseiva- 
tion of ^^ood, and m time may come 
to be the base of special-duty paints 
Costly as these mitcnals are at 
piesent a laige industrial demand 
would quickly i educe the price to 
compete with cuircnt materials in a 
great many specialized industrial 
fields 

Fluorine itself reacts too violently 
with hvdi (icarbons to give good 
yields of the coi responding fluoro- 
caibons In the presence of a silver- 
coated copper wne catalyst, how- 
ever, the reaction is controllable 
and gives good yields Another 
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method which is being operated on 
plant scale employs the vise of a 
metal “carrier ” Here a lower 
fluoride of a metal such as cobaltous 
fluoride, CoFj, is treated with 
fluorine to give the higher fluoride 
CoFa This gives up its extra fluorine 
to*a hydrocarbon, reveitmg to CoF^, 
whereufter it is regenerated with 
additional fluorine No fluorine is 
lost, for the hydrogen fluoiidc re- 
sulting as a by-product from the le- 
action with the hydrocarbon can be 
used to regenerate the electrolytic 
fluorine cell 

LONG-LIFE POLYMERS-The first 
commercial fluorine plastic is a 
polymei of tetrafluoroethylene — 
ethylene in which the four hydro- 
gen atoms are leplaced by fluorine 
The gaseous monomer boils at —78 
degrees, Centigrade, but the poly- 
mer — a ti anslucent, waxy white 
plastics — IS stable up to 250 degiees, 
Centigrade The chemical resistance 
of Teflon as the material is called, 
IS outstanding, in that it withstands 
the attack of all materials except 
molten alkali metds It can be 
boiled in aqua legia, hydrofluoiic 
acid oi fuming nitiic acid with ni> 
change in weight oi pioperties It 
is tough over a wide lange of tem- 
peraluies— fiom —75 to 250 degrees 
Centigiade — and its excellent elec- 
trical propel ties point to its use in 
the powei field where one of the 
limiting featuies in design of elec- 
trical equipment has been the lack 
of a suitable insulation that wnll 
withstand high tempeiatures 

Because of its cost the field for 
Teflon IS limited For uses which 
can lake advantage of its unique 
properties, however, it is bound to 
find a market In addition to its use 
in electrical equipment, it will very 
likely find applications m the chemi- 
cal industry as a gasket and packing 
material and as chemically inert 
tubing 

Othei fluorme compounds are al- 
so capable of yielding polmenc oils 
and plastics, but they have not yet 
advanced beyond the experimental 
stage Among these are peifluoro- 
butadiene and perfluoiovinyl chlo- 
ride These are just like the familiar 
butadiene and vinyl chloride except 
that all the hydrogens are replaced 
hv fluorme In both cases polymcn- 
zation can be controlled to give oils 
waxes 01 hTid thermoplastic resins 

OTHER COMPOUNDS-The fluoio- 
carbons repiesent, of course, only a 
small fraction of organic fluorine 
compounds Chemists now have 
ways to introduce fluorine into all 
types of molecules, multiplying 
many fold the number of com - 
pounds which might impiove dyes, 



Oparotlafl on • loborotory kqU, thit 
Horfliow inodtl call supplies fluonne 
for reucHon tn on electric furnace 


plastics, pharmaceuticals synthetic 
rubbers, msecticides, and a host of 
other materials 

One of these new compounds, re- 
cently introduced, is sodium fluoro- 
acetate, a highly efficient rat poison 
Others, reported fiom the labora- 
tory, aie octafluoroadipic acid and 
octafluorohexamethylene diamine 
The same compounds without fluo- 
iine are the basic constituents of 
nylon Pei haps the next step is a 
perfluoro nylon’ 


URANIUM METAL 

Suggesfed as Monetary 

Standard with True Value 

P ROPOSED as an international mone- 
tary standard to replace the silver 
and gold that have traditionally set 
the world's standards of values, ura- 
nium’s claim to this position is based 
on the fact that atomic fission can 
convert a part at least of any mass 
of uranium directly into energy 
Energy, the ability to do work, is 
suggested as a far more logical basis 
of economic valud'^ than any pos- 
sessed by the precious metals 

Several properties of uranium 
metal preclude its use in actual 
coins, particularly its « hardness and 
ihe ease with which it oxidizes The 
various proposals for international 
control of fi^ionable materials as a 
means to control atomic bombs, 
however, might lend themselves 
readily to the issuance of an inter- 
national currency backed by cen- 
tially controlled uranium metal 

Under such a scheme, atomic en- 
ergy could be the basis of a reason- 
able currency whose value would 
be keyed to available energy, upon 
which depends production, the true 
modern measure of wealth While 
we may nevei jingle uranium coins 


A very stable gas, sulfur hexa- 
fluoride, may have a big future as a 
refrigerant, a fire extinguishing 
agent, and as an insulator in high- 
voltage generators and coaxial 
cables Its physical properties, its 
outstanding chemical inertness, and 
its dielectric properties suggest all 
three of those fields 

FUTURE SCOPE — The mdustnal 
possibilities of fluorine chemistry are 
enormous Fluorine itself can al- 
ready be produced by the ton, and 
laboratories arc continually finding 
new ways to use the magic gas and 
its compounds profitably There is 
no gainsaying the fact that fluorine 
and Its compounds are stUl expen- 
sive, they are still quoted m dollars 
per pound rather than cents per 
pound But the price of fluorine will 
come down just as surely as the 
demand will go up, and with the 
falling price of fluorme will drop 
the cost of its derivatives Chlorine, 
made by a very similar process 
sells for less than two cents pei 
pound and is the basis of a gigantic 
industry It is safe to pi edict that 
fluonne will never be that cheap 
but it will be cheap enough to be- 
come an industrial raw material of 
importance The day will come — 
and it IS not far off — when fluorine 
will be playing the big-time circuit 


in our pockets, we yet may spend 
paper currency or corns of more 
adaptable metals backed by urani- 
um as our present silver certificates 
aie by bars of that metal 

ISO-OCTANE SOLVENT 

h One New Use For 

Reference^fvel Now Surplus 

The once-rare compoimd on which 
the standard anti-knock rating of 
motor fuels — octane number — is 
based has now reached such a stage 
of production that its producers are 
looking for new uses for it A bare 
dozen years ago, iso-octane, or 
e hemically 2,2,4-tnmethylpentane, 
could only be had from laborious 
synthesis of small lots in the labora- 
tory, and its use was confined to 
the preparation of reference stand- 
aids for fuel ratmg This was be- 
cause of the scarcity and high cost 
of the hydrocarbon 

The aviation fuel program during 
the war required the production of 
this compound on a large scale for 
use in the engines of mihtary planes 
Production skyrocketed, and now it 
is suggested that it may prove a 
valuable solvent m some special 
cases and that it will lend itself to 
chemical synthesis 
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Aluminum Advances 

On All Fronts 

Expanded Production Facilities, Lower Costs, Higher Strengths, and 

a Wide Range of New ond Improved Alloys are Rapidly Opening New p 

Markets Uses Ranging from Door Keys to Railroad Cars Promise to * in cmri * urth^t 

Make Aluminum the Number One Nonferrous Metol of the Future 


O F ALL the major metal-produc- 
mg industries, none was so 
radically changed m commercial 
structure and in immediate post- 
war position by the war as was the 
aluminum industry The former 
beneficent monopoly has become a 
highly competitive field, with the 
one-time sole producer m a domi- 
nant but not controlling position 
The expansion of production facili- 
ties and the accompanying lowered 
price tiend for the metal has placed 
it in position to become, within the 
foreseeable future, the Numbei One 
nonferrous metal from the stand- 
point of production and consump- 
tion 

Aluminum is now available in 
moie forms and m a gi eater numbti 
of useful alloys than before the wai 
It has captured markets that wcie 
once the piovince of its heavin 
competitois and is effectively in- 
vading a variety of others The ef- 
fect of the light metals onslaught on 
product design is evident evei y- 
where — lawnmowers, ladders, elec- 
trical motors, automobile engines 
furniture, railway cais, tiucks 
buses, high-tension fines, and so on 
are increasingly made with alumi- 
num or magnesium And aluminum, 
for the present and for a considei- 
able peiiod m the future at least, 
will receive the lion’s shc^re of ap- 
plications divided among the light 
metals 

Befoie the war Ameiican pioduc- 
tion of aluminum amounted to IGO - 
000 tons (1939), viituallv all manu- 
factured by Aluminum Company of 
America Durmg the war to fill the 
fabulous demands of the airplane 
production program, aluminum pio- 
duction capacity was ^expanded 
many-fold At present, production 
of aluminum is at the late of 600,- 
000 tons per year Of today’s alumi- 
num reduction capacity, Aluminum 
Company of America has 525 per- 
cent, Reynolds Metals Company 
30 1 percent, and Kaiser 17 4 per- 


cent In addition to the Aluminum 
Company’s long established re- 
scaich, technical scivice, publica- 
tions, and market development de- 
partments, the industry now also 
has the analogous divisions of Rey- 
nolds working in a similar way to 
impiove its products and expand 
its markets The obvious and in- 
evitable results of this double- 
barrelled effort should give rise to 
some quiet cogitation on the part 
of producers of other metals 

ECONOMICS — As pointed out in 
the ai tide *’Commg Changes m Met- 
al-Economics,” page 258, December 
1946 Scientific American, the gradu- 
ally falhng price of alummum and 
the rising puce of copper have 
placed the light metal m a favored 
position for those applications for 
which cither mateual is technically 
suitable This is a fundamental re- 
vel sal of their earlier positions and 
should have far-reaching effects on 
the use of aluminum for electrical 
conductors of various kinds and for 


• LOOKING AHEAD • 

More designers and manufacturers 
toking odvontoge of proved volues 
of aluminum New knowledge of 
the light metal and its alloys 
Lighter automobiles and better 
engine beorings Copper-coated 
aluminum for electncol ports 


I oi 1 osion-rcsisting and heat-con- 
ducting products 
While the expanded production 
facilities for aluminum have had 
much to do with its Improved com- 
mercial position, technological ad- 
vances must also share the credit 
for this metal’s progress Foremost 
among the latter m recent years 
have been the new alununum-base 
alloys that have been developed foi 
engmeenng uses New high-strength 
sheet and cxtiusion alloys, new 
clad combinations, new forging al- 
loys, and new engme bearing mate- 



Crosley, first pott*wor automobile with on otvminum body 
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rials have made the lightweight ad- tiflht 

vantages of aluminum even more tturdy, 

attractive to engineers by mcreas- <**^*"""* 

mg the stiengths available in this . borrol 

* f II provtdts 0 shming 

senes of alloys 

of Hit mttari 

INCREASED STRENGTH-For ex- virwHIlty 


ample, before the war the strongest 
aluminum alloy available in sheet 
form was 24S, which in the heat- 
treated state developed a tensile 
strength of about 68,000 pounds pei 
square inch Since then Alcoa has 
brought out 75S and Reynolds 
R303 These alloys ai e basicaHy 
similar in composition and proper- 
ties, each consisting of aluminum 
plus zme, magnesium, and copper 
as the principal alloying elements, 
and each possessing tensile strengths 
in the heat-treated (that is, the pre- 
cipitation-hardened) condition in 
the neighborhood of 82,000 pounds 
per square inch for sheet and 85,000 
for extrusions 

Such tensile strengths are up in 
the range occupied by the plam car- 
bon structural steels, the aluminum 
alloys, however, are only about one 
third as heavy as the steels, so that 
these new high-strength aluminum 
alloys have a tremendous advantage 



Cmjrtecr EUrnolda Oompftnr 


hud pieviously hmited the applica- 
tions of aluminum alloys containing 
zinc as the chief alloying ingredient 
A good example of what the use of 
these alloys can mean to engineering 
design IS afforded by experience 
with 75S m the B-29 bombers manu- 
factui ed in the latter part of the 
wai Employed in the upper wing 
skin, for skin sheet and stiffening 
sections in place of 24S, the new al- 
loy resulted in a saving of about 
400 poimds per plane 


ovei the mild sliuctuial steels on a 
strength -weight basis alone (Of 
course, other factois such as cost, 
weldability, fatigue stiength, and so 
on must also be considered, and 
these are often favorable to steel 
Also, the strength -weight ratios of 
special steels like stainless aie much 
bettei than those of plain carbon 
steel ) 

The 75S and R303 alloys have 
yield strengths that are double those 
of mild steel, and aie not subject 
to the stress-corrosion cracking that 



No boovitr thon on* 6f th« 175 oluminum ingots stocked on its chossis, th« Northrop 
Gomes oluminum bond truck, which easily beort the lood, weighs only 30 pounds 


NEW CUDS— Several new types 
of aluminum-clad aluminum alloy 
products have lecently been intio- 
duced to supplement the standaid 
Alclad (or Pureclad) 24S sheet 
Special ai tificial aging tr eatments 
for aluminum-clad 24S when com- 
bined with cold woik, have given 
tensile stiengths in tht neighbor- 
hood of 70,000 pounds pt r squaie 
inch Alclad 75S in the heat- treated 
condition has a tensile stiength of 
76 000 pounds pei square inch and 
a yield stiength of 72,000, both high- 
ly respectable figures for an alumi- 
num-clad pioduct And Reynolds 
has an aluminum- alloy -clad- with- 
alloy pioduct foi which tensiles up 
to 75,000 m sheet foim and 89 000 as 
extiusions have been leported 

An innovation has been the use 
of puie aluminum cladding on low- 
er-strength aluminum alloy mate- 
iials Foi example Alclad 3S sheet 
(a base of aluminum containing 1 2 
percent manganese clad with pure 
nluminum) possesses outstanding 
lesistance to pitting conosion, ex- 
cellent workability and satisfac- 
tory mechanical piopcities for many 
applications During the w^ar it was 
employed foi gasoline tanks in aii- 
planes and on PT boats, ns well as 
foi water tanks on the latter It is 
now being extensively used for such 
products as mason jar caps and tea 
kettles 

ALUMINUM-TIN - The develop- 
ment of alununum-tin alloys for 
bearing appheations has been one 
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of the most promlsmg of recent de- 
velopments in the aluminum field 
Alloys containmg 6 5 percent tm, 
some nickel, copper (and, m one 
alloy, silicon), and the remainder 
aluminum are being studied and 
expenmentajly appbed for main 
and connecting rod beailngs in sev- 
eral new automobiles 

In addition, steel-backcd alumi- 
num-tm alloy bearings are receiv- 
ing increased attention for similar 
apphcations The solid bearings havt 
a relatively large number of alloy- 
ing mgredients to piovide individu- 
ally such desirable bearing propei - 
ties as fatigue strength and genet al 
load-bearing characteristics In the 
case of the steel-backed bcanngs 
the bearing surface is a simple alu- 
minum-tin composition and the le- 
quired heavy-duty mechanical piop- 
ertiGS are provided by the steel 
backmg Established uses of alumi- 
num bearings so far have been in 
the Rolls Royee engine and in 
Diesels 

OTHER ALLOYS - Anothei new 
aluminum alloy with a biight fu- 
ture in the aichitectural and build- 
ing field IS Alcoa\ 63S This is i 
medium-strength non-hoat-treating 
alloy, which is corrosion resistant 
and takes a beautiful anodized hn- 
ish without staining oi streaking A 
new aluminum alloy for roofing 
sheet also lias been developed, 
which IS now being inci easmgly 
used foi farm looting Not strictly 
an aluminum-base product, but still 
one that depends heavily on alumi- 
num for its service chaiactenstics is 
aluminum-coated steel, now being 
manufactured by the American Roll- 
ing Mill Company As a competitor 
of painted and galvanized steel and 
of tinplate and terneplate, alumi- 
num-Loated steel may eventually 
represent a sizeable outlet for alu- 
minum 

Advances in processing have also 
helped to push aluminum foward 
and to open new applications to it 
For example, stepped extiusions aie 
now available in aluminum alloys, 
these are especially useful for such 
products as aircraft wing spars, 
which are required to have variable 
Cl OSS sections Larger machines and 
improved techniques for press forg- 
ing and impact extrusion have low- 
ered the cost and increased the sizes 
of aluminum alloy products avail- 
able m these forms 

New casting alloys have also re- 
cently entered the aluminum field 
A General Electric metallurgist has 
developed an aluminum-base alloy 
containmg copper, beryllium, and 
cobalt, which has very high strength 
properties for a casting alloy, high 
thermal stability, unusual oxidation 


resistance, and good foundry piop- 
erties The Aluminum Company of 
America has brought out its AlOO 
alloy, 4^iS^®d especially for use 
in rotors of low-iesistance electric 
motors And a new alum mum -mag- 
nesium casting alloy, Almag 55, de- 
veloped by Acme Alaminum Alloys, 
Inc , has a tensile strength of 50,000 
pounds or more, together with good 
ductility and impact stiength, it is 
described as having the highest 
combination of tensile and impact 
strength available in iluminum cast- 
ing alloys 

Now niatei lals md methods foi 
bia/ing aluminum pioducts have ex- 
panded the use of aluminum alloys 
in containeis electntal and radio 
paits, aircraft heat ex( hangei s and 
1 efi igci ation and an conditioning 
units Alcoa has d( vt loped an Al- 
clad alloy brazing sheet — a com- 
posite product which carru s on 
cither one or both sui faces a thin 
layer of low-melting aluminum 
brazing alloy Special brazing fluxes 
have also been evolved for use with 
this new biazing material Reynolds 
IS working on an alunrunum sheet 
fl ish-coated with copper for easy- 
to-solder elcetrical parts (elect lu 
light sockets wiring devices and so 
on) that aie now made of brass 

APPLICATIONS UNLIMITED -As a 

lesuit of all this, ilummum and its 
alloys aie being studied foi or ap- 
plied in seveial significant new 
fields Aluminum illoys have been 
shown to be entirely feasible foi 
ihi supeistiiu turc of passenger and 
cargo ships the lighter weight of 
the aluminum supeistiucturc bungs 
increased stability, gi eater load- 
canying ability, oi gualei speed 
Some maiine archittcts believe th it 
even all-aluminum hulls may be ad- 
vantageous for ceitain sei vices 

In the automobile field theie is in- 
tense study of aluminum foi both 
bodies rind engines One well- 
known medium«4)i iced car is now 
500 pounds lighter because special 
attention was given in its design to 
the use of as much aluminum as 
possible Readers are undoubtedly 
familiar with tJie efficient new Ci os- 
ley car design fiqjd its all-aluminum 
body Jack and Heintz are using 
light metals in every possible place 
in their engines, in the firm belief 
that everything which moves tuu i 
be made as light as human ingenuity 
can devise, and that American in- 
dustry has an obligation to make the 
light metals work for them even 
when the “bugs” may seem moic 
numerous than the benefits 

Aluminum is making steady in- 
roads on other materials for use in 
railway cars of all types Stream- 
lined all-aluminum passenger trains 


modern lightweight passenger cars, 
and, most recently, boxcars and 
hopper cars made largely of alumi- 
num are increasingly seen on the 
lails The aluminum cars save 
weight, peimit increased payload (or 
faster runs or less engine power for 
passengei trains), and are resistant 
to corrosion from sulfur in coal 

Aluminum keys which are only 
40 percent of the weight of brass 
keys and will not wear holes in 
one’s pocket so fast, are already 
bcMng specified for use with auto- 
mobiles and should eventually 
spiead to more general use 

Indeed, the list of products and 
industries in which aluminum and 
its modem alloys are finding new 
applications is virtually endless As 
the generally favorable experience 
of those new useis becomes publi- 
cized, more and more designers and 
manufacturers aie gomg to incorpo- 
rate these light materials in their 
products The venerable Aluminum 
Company of America and its 
younger rivals are in for some busy 
years — and so are those pioduct 
manufacturers who make the fullest 
use of the knowledge and materials 
made available by all the light 
rnetal producers 

^ 

DRAWING STAINLESS 

Wifhout Teonng 

or Shearing 

A WAR-DEVELOPFD pioccss for in- 
expensively forming tough-to-work 
sheet metals like stainless steel into 
deep-diawn and sometimes compli- 
cated parts, without learmg or 
sheai ing the metal, is now bemg ap- 
plied to several peace-time prod- 
ucts 

Known as the Soi-A-Die process, 
and developed by engineers of the 
Solar Airciaft Company, the method 
IS one of “staging” the metal draw- 
ing and shaping in such a mannei as 
to leach the final absolute area of 
the desired foim in the first stage 
— rathei than the last — of a senes 
of steps 

Up to a recent date the pre^ess 
had been used in producing the 
stage die patterns for more than 
600 p^irts of some 60 different as- 
semblies having a total value of ap- 
proximately $25,000,000 The sav- 
ings reflected m total production 
costs of assemblies is estimated at 
fiom 10 to 15 percent 

Beyond the aircraft industry this 
low-cost staging die process mate- 
rially aids in reducing tooling 
charges on low-volume jobs, for 
example, for custom automobile 
bodies and experimental designs 
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PLASTICS 

on 

WHEELS 


All- Plastics Automobile Bodies ore Still Largely in 
the 'Tolk" Stage, but New Laminoted Plastics Panels 
are now Being Produced Fast Enough to Keep Up with 
Operations on One Stotion-Wagon Assembly Line 

By CHARLES A BRESKIN 

Editor Modurn Plastics 


P LASTICS, hardly strangers to 
the automobile industry, have 
long been used for interior trim and 
fittings, for instrument covers, kick 
plates, jump seats, and for numer- 
ous applications m the working 
parts of cars On a larger scale there 
has been considerable talk, and 
some work in the custom field, on 
all-plastics bodies But the most ex- 
tensive use thus far made of plastics 
on an assembly-line basis is to be 
found in the work of the Briggs 
Manufacturing Company in paneling 
the major portion of the inside of 
an automobile with a plastics lami- 
nate 


This development makes plastics 
a material of major importance in 
the automotive field It goes beyond 
the idea of mere decoration and 
places plastics in the class with 
wood, steel, and other traditional 
structural materials Today the pro- 
duction of this paneling is geared to 
the requirements of the DeSoto sta- 
tion wagon assembly line For each 
car there are turned out four door 
panels, two rear quarter panels, one 
rear deck, and two strips to be 
mounted between the doors This 
volume, limited thus far to the one 
model car, is admittedly a small 
percentage of total automobile pio- 


duction But if this method of proc- 
essmg decoiative laminates for car 
interiors is developed to a point 
of large mass production, it will carry 
out the tradition of American mass 
production — a better product at a 
lower price with longer wearing 
qualities and improved appearance 

These plastics laminate panels not 
only are decorative but, tested side 
by side with traditional materials for 
wearing quahties, have come 
through wifii little if any signs of 
wear or scratching while the tradi- 
tional materials showed scuffing and 
wear and were generally unusable 
when the test was ovei Perhaps the 
best tribute to the resistance of this 
plastics material lies in the fact that 
Its first application is in a station 
wagon 

For some years, cost of resins 
and fillers and low speed of produc- 
tion were the principal hinderances 
to the commercial use of these lami- 
nates When A1 Prance of the Briggs 
company took over the develop- 
ment woik about four years ago, 



All uJunrmuon* oounwy bUkki Wuiufacturinr Oomptny 


Pint to moke such extensive ose of plostkt, thk DeSoto stotion With reol wood poneli oi their model, 

woffon hos interior ponds of long lotting wood-grglood lominote the lominotei ochteve omoxing rtolltm 
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Lominaitt for the door paneli ready for die cutting ore ploced in the press (top, 

left) where oil required holes ore pierced and edges trimmed »n a single operation ofFect the colors as printed In the 

(top, right) Reor quarter panels after die cutting ore shaped on the forming fix station wagon the effect is that of 

ture (bottom, left) and when removed (bottom, right) ore reody for the finol drilling wood grain, the authenticity of the 

graining being assured by the use 


• LOOKING AHEAD • 

Plastics laminates, resistant to wear 
and abrasion, competing with con- 
ventional structurol materials 
Decorative qualities "built-m" 
Strong, complex shapes formed on 
simple wooden molds Better mold- 
ing of laminates with metal parts in- 
serted 


satisfactory panels were being pro- 
duced experimentally But a lot of 
work had to be done before produc- 
tion speed could be increased to a 
point where the processing could 
keep up with a standard automobile 
assembly line 


cellulose paper The high-strength 
paper on the exposed face of the 
lammale is printed with a decora- 
tive giain effect, the second skin is 
of undecorated high-strength papei 
Thei e are realiy two methods 
presently being used for processing 
this sandwich structure In fact, one 
might say that there are two classes 
of laminates A hot forming method 
IS employed for the pai ts already 
described but for the garnish mold- 
ing on the rear of die front seat 
of another car— the second and 
much smallei automotive part being 
made of the laminate — the process 
IS vei y similar to that used for 
molded laminates 
Any design in any combination 
uf colors can be reproduced on the 
decorative sheet used for the ex- 


of actual wood as the copy from 
which the printing plates are made 
Vunalion is achieved by the use of 
two colors and two grams of paper 
m the door paneling as contrasted 
to the single sheet of grained paper 
in the real quaiter panels, rear deck, 
and between-the-dooi strips 

FORMING PROCESS - The first 
step in producing the panels is lay- 
ing up the resin-impregnated paper 
sandwich The alpha-cellulose paper 
for the core is stacked up and 
sandwiched between the phenolic- 
lesin impregnated high-stiength 
paper that has been cut to the de-- 
sued shape This positioning of the 
skms requires some care when 
sheets with different graining are 
used in the same assembly 
The sandwich is then placed m a 


LAMINATE AND PROCESSING — posed surface of the laminate by laminatmg press and cured The 


The laminate used in this work the use of standard rotogravure cured laminate as taken from the 


comprises high-strength papei methods of printing Since a trans- press is held fkt by a wooden form 

laminated to a core of heavy parent phenolic resm is used on this until cooled This procedure is 

phenolic resin- impregnated alpha outer surfacing, the plastics does not necessary because the laminate is 


FEBRUARY 1947 


SCIENTIFIC AMERICAN 


67 





unbalanced duung cooling and 
would warp if not held to shape 
The die stamping of these lami- 
nates, the next step m the process, 
IS very similar to any stamping op- 
eration and the speed of the opera- 
tion is the same For this woik the 
cured and cooled panels are re- 
heated by a bank of infra-red lamps 
to a temperatuie of approximately 
300 degrees, Fahienheit The clean 
cut achieved m this stamping op- 
eration practically elimmaUs furthei 
finishing work, also, the holes for 
mounting the metal ti im and the 
lai gei hole foi the window regu- 
lator shaft aie completely punched 
out m one operation The die cut- 
ting of the laminates for the rear 
deck and real quarter sections is 
the same as for the flat panels, but 
these smaller panels remain to be 
formed 

From the dic-cuttmg unit the hot 
sheets for the deck and rear quartci 
sections go directly, and while still 
hot, to a simple forming die Here 
the laminate xs placed on a wooden 
form which comprises the lower 
half of the die The upper part of 
the die is merely a skeleton frame- 
work which presses the laminate at 
certain strategic points to make it 
conform to the shape of the lower 
male form The formed panel, after 
removal from this jig, goes on to 


another station wheit issernbly 
holes aie drilled 

One of the factors that keeps 
down the cost of these interior 
panels is the low cost of the wooden 
dies that aie used foi shaping In- 
cluding the cost of the mold material 
and of the labor involved m the 
building of the dies, the molds for 
two left- and two nght-hand panels 
cost about $1000 total If the dies 
had been made of steel it is esti- 
mated that the cost of each die would 
have been appioximately $20,000, 
making a total die outlay of $80,000 
tor the four molds 

MOLDED LAMINATES - The gai- 

nish molding on the rear of the 
front seat of one make of automo- 
bile— a pait with more complicated 
contnuis than the panels and with 
molded- in assembly screws— is pro- 
duced by the second method of proc- 
essing these laminates Steel molds 
arc used for this woik, but they 
aie still not as expensive as metal 
stamping dies and the completed 
laminated parts require only simple 
finishing 

The same type of sandwich is used 
foi this garnish molding as foi the 
paneling, but it is used differently 
Elach mold charge of phenolic -resin 
impiegnated papei is die-cut to size 
and loaded in the mold The brass 


screws, used for assembly, have 
large heads and are molded directly 
into the piece 

The set-up of the mold for pro- 
duemg this part raised many prob- 
lems when this job was undertaken 
and necessitated the development of 
unique equipment In a sense this 
mold resembles somewhat a phono- 
graph record press m that the mold 
has a tilting top But wheieas in 
the molding of records a tilting 
head pi ess is used, the mold for the 
laminated garnish is not fastened to 
the press at any point and, in opera- 
tion is withdiawn fiom the press 
after each cycle This set-up was 
made necessary by the length of the 
gainish molding which is 46 inches 
Obviously the mechanical require- 
ments foi tilting the head of a press 
big enough foi a piece of this size 
was out of the question 
The solution was found m the 
(onsliuction of a tilting head mold 
—achieved by hinging tlie top and 
bottom of the mold at the back — 
which IS letracted from the press 
and held in the open position by 
two VC! tical steel rods operated by 
hydiaulic cylinders 
When the curing of a laminated 
pait IS complete, the lower platen 
of the pi ess drops enough to remove 
the clamping piessuie on the mold 
Two hydiaulic lams then move 
horizontally to push the closed mold 
out of the pi ess When the mold 
has come to a stop over two verti- 
cal-acting hydraulic plungers these 
plungers move upward and open 
the mold The mold tilts open 
enough to give ample clearance be- 
tween the two halves for the re- 
moval of the molded parts and the 
leloading of the mold with a new 
charge The layup complete, the 
vertical plungers retract, lowering 
the uppei portion of the mold until 
It IS in contact with the new charge 
The hoii/ontal plungeis then move 
the mold back into the press and 
the molding operation is repeated 
Movements of the mold and press, 
as uell as the timing of the molding 
cycle aie all push-button controlled, 
rven preheating of the material is 
automatic and the infra-red lamps 
foi heating the panels are in an 
automatic time-switch circuit 
At the time of writing, all the op- 
ciations on the inside station wagon 
paneling and on the garnish molding 
are being earned out in the plastics 
laboratory of the Briggs plant The 
operations, hoAvever, are not at all m 
the laboratory class but are set up 
on a production basis Equipment 
similar to that now m operation is 
being installed in one of the com- 
pany’s large production sections and, 
very shortly, these automotive parts 
Will be produced at this new location 
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PILOTS 

to 

PROFITS 

Reducing the Time Gap Between Conception and Production, Pilot 
Plants Con Also be Profitoble in ThemseWes Flexibility of Pilot Plont 
Equipment Permits It to be Equally Valuable Whether Used in the 
Plant Laboratory or on the Active Production Line Co-Operotive 
Pilot- Plant Operation is Being Adopted by Mony Industries Today 


By EDWIN LAIRD CADY 


T here was a time when the 
Hodgmaii Rubbei Company 
could not lake an ordei for any- 
thing but its few standaid lines of 
lubber coated sheetings Come good 
times or bad, plant speed-ups oi 
plant shut-downs big profits oi 
LUt-throat competition, the factory 
had to run on those few items oi 
else make nothing A number of 
compctitois made the samt goods 
and weie hungiy for the same 
ordei s Lush yoais were few 
Pilot-plant operation changed all 
that and is doing the same job foi 
hundieds of other munufacturcts 
Now Hodgman t in take orders foi 
hundreds of difTeient specialties 
switch its pioduction to the lines 
in gi eutest demand, enlei dozens 
of new fields, pioneer 
Theie was plenty of justiee for 
the oldei attitude Hodgman uses 
heavy slov^ moving tnachin y 
Raw matcinls in powdeied and 
plastic foi ms arc fed and re-fed to 
huge i oiling machines w hidi pa- 
tiently spend houjs mixing and 
compounding a single batch Colois 
aie mixed m laige tanks and again 
must be stu led for houis, the 
changing of a coloi which is being 
mixed in a tank requires that the 
whole tank be taken apait, its 
ponderous paddles lifted out by a 
chain hoist, and the tank barrel 
laid on its side so it can be scraped 
by hand Almost no working mecha- 
nism turns at over 500 revolutions 
per minute, and 20 is more common 
Changing a product meant expen- 


• LOOKING AHEAD • 

Quicker change-over of production 
to meet — or avoid — competition 
Better understanding of economics 
of factory equipment operotion 
Broader diversification of mochinery 
and product applications 


mentmg with all of this jnachinci v 
until the new line was running ]usl 
light The adjustments could Uke 
weeks of trial and eiror 

ERROR REDUCED - Under the 

piGsent set up there is almost no 
(iidl and crior at the big machines 
The specifications of a new product 
<ue sent diiectly to the plant laboia- 
iot y Hei e the pi oduction pi occdui cs 
aie woikcd out, by the ust of test 
tubes and hand mixing appaiatus if 
necessary 

In the laboiatory aie all the 
standard and special testing instiu- 
mcnls that can be used for this line 
The testing pioceduies to use these 
foi complete control of the produc- 
tion line ate worked out also 

Now the development is leady foi 
the pilot plant Part of this is m the 
laboratory, other parts aie m the 
mam factoiy wheie they can be 
used for production lines when the 
laboratory does not need them 

The pilot-plant equipment in a 
factory of this kind is smaller in size 
and capacity than most of the mam 
pioduction equipment But it is 



Gourtasr I incoln EJlrctrlc Compahy 

Many forms of welding hove become 
successful because of previous work 
ond study conducted in pilot plants 


highly flexible It can be used foi 
minor vaiiations of the mam prod- 
ucts and thus can permit the manu- 
factuie of small lots of highly piofit- 
able special products 

Once the pilot plant has shown 
just how to make and test or inspect* 
a new item the main production 
equipment supeiwisors can go ahead 
They have clear instiuction sheets 
Veiy seldom do they have to m«ike 
any major changes in pi ocedui es 
And m the meantime almost all of 
the small lots made on a test and 
development basis in the pilot plant 
cue saleable goods The pilot plant 
very often runs on the basis of 
making piofits in its own right And 
the pilot plant has provided such 
flexibility of opeialions, sucii ease of 
changing fiom product to product 
that almost novel will this company 
have to pioduce goods on which it 
must meet cut-thioat competition 

SCREW MACHINES — One of the 

majoi rnTnufactui ei s of automatn. 
sciew machines started a pilot plant 
equipped with its own machines and 
those of its competitois just to set 
how all of them would perfonn For 
y t ars this pi int has gi own until 
now il js ont ot the largest screw- 
rnachmo pioducts contiact factoues 
in existence Basic icason for this 
giowth is the fact that this pilot 
plant has produced many new de- 
velopments in screw-machinc protl- 
ucts and has created much new 
business for all conti actors 

One new development is the 
machinmg of cast bars of special 
alloy steels These bars can be made 
by precision investment casting, hut 
only in lengths up to about 18 
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Ootirtwy nodffman Rubber Oompeay 


inserted Those ends are high-cost 
scrap Getting them down to the 
shortest possible lengths requires 
expensive tooling, chucking, and set- 
ting up of machines 
This new butt-welding technique 
will permit bar to be so welded to 
bar that in many cases there will 
not be any “ends ” By following the 
welding piocess with a heat treat- 
ment which sometimes can be per- 
formed by induction heating or by 
gas flames while the stock is in the 
automatic screw machine, the 
welded area may be made so much 
like the rest of the bar stock that 
it can be machined into finished 
pioducts and theie will be no waste 
othei than a little flash caused by 
the welding piocess 

Such a saving of high-cost alloy 
steel and of machine time could be 
developed only m a pilot plant that 
is paying piofits out of which de- 
velopment costs can be met And 
(Please turn to page 75) 


Storied in the loborotory (above), 
pilot plant operotions con keep triol 
ond error troubles from huge machines 


inches— much too short for fabricat- 
mg in ordinal y automatic screw 
machines 

The screw-machine maker has 
spent thousands of dollars and 
months of lime developmg butt- 
welding techniques so these cast 
bars can be joined into the long 
lengths profitable for screw-machme 
operation Once this technique is 
ready (and it is nearly ready now), 
then an impoitant gap between the 
techniques of precision investment 
casting all the contours of an alloy 
piece and of machmmg part or all 
of those contouis out of solid bar 
stock will have been bridged Mak- 
ers of all varieties of automatic 
screw machines, and of lathes and 
other machine tools, will benefit 
Precision investment casters will 
lose some business which they have 
taken from the automatic screw- 
machine conti actors, but will gam 
a great deal of tonnage of partly 
formed or modified bar stock busi- 
ness which will come from those 
contractors The alloy steel picture 
will be impioved Hundreds of 
brand new products will be created 

LESS SCRAP- -Anothei costly prob- 
lem will be reduced for the con- 
tractors Right now their machines 
can work only to the last few Inches 
of bars, especially when the machin- 
ing operations are severe and re- 
quire the machine chuckg to have 
plenty of bar stock area for grip- 
ping The bar ^'ends” which are too 
short to grip have to be pushed out 
of the chucks so new bars may be 
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7/P kriH catMly 2PMlRtl>Piklt % 1044 00 

7/P krlN catMly M* mti, 2 MoUt 7M 00 

t* krill cnMIT 2P tMiw. I ifiMtt 149 00 

I l/PMlHeaMtT 2P iwint ItfiMIt 112100 

1 1/4* knk HtMty 24* wltt I Mtikit 190 00 

1 1/4* kriH UfMly 74* MRt 3 ipMIt % lOM 00 

M/PknlufMII 24* iMitt I NiMN 211100 

1 1/4* kriQ 24* Mni I tfIMIt 179 00 

I 1/4 kril c^ly 24* twlnt ) HlAkIt 754 00 

I 1/4* kriH uMCity 24" uriti. 2 ipiMIt 614 00 

I l/p kriU UlMily 24* rwitf, 4 ipIMIl 791 00 


RUPPAIO POROI COMPANY lUPPAtO N T 
Mtkttt4PMtlM.hiMwM,‘'Hli1iSittk I 1/2 MlllcatKitT 14 twiRf I ipitkle 

MMtl2flt«r ItiCttatm MthSpIflA T/P krill CNicity IP mmi 1 VlMli 

.. _ 7/P kn« MfMtj 2P 1 


MMtt2Flttr hlCtltlM ‘'MMtrSpIMIt 


HMD -SifirtMtk (Flttr) 
HMD -Siotf httk(Fltii{ 
HMD Simhttk(FlHr) 
HMD-SiipifMtM(FlMr) 


I/IP krill camity IP iMnf I nIMU 
3/IP krill ukMty 24* iwiii I ifiMlt 
S/tPknllcmelly 2Ptwiii| liptiMtt 
5/lP krill upOty 24*1^ Itfiiiklt 


2 KH (FlMr) 
2KH(Flttr) 

2 KH (FlMr) 
2KH(Fltii) 

7 KH (Flttr) 

2KH(FlHr) 

7 KN (Flttr) 

2 KH (Ftw) 

2 KH (Flttr) 
2KHinttr) 

2 M1Y(Flttr} 

2 Ml (Flttrj 
7 Ml Flttr) 

7 MS FM) 

2 MS {Fin) 

7VhHM(FlMr) 

7VhtItkfF)Mr) 

SVMIMlFIttr) 

2VhlM(FlMr) 

2VWtM(nttr) 


|ust 

s/p kriH cipcily 14*nniic I tfiMli 
S/P kriU CMactty 14* nritf 2 utMli 
S/P Milt uperty 14* mat 1 ipMli 
I/P Aill upcity 14* iwiitf, 4 iptMIt 
5/P*lltcipalr 14*i«i«f lurMIt 

S/P Prill ppMity 24* ntiig, 1 ttioMt 
S/r iriU upciv 2P iwlit 2 tpMIt 
S/r knn Hpdty 24 tvint 2 MMlt 
$/P krill Ppdty 3P fwitf 4 MMII 
S/P krill upcity 24 twiRf. I ifitMt 

7/r kriH upcity II* nrltf, 1 MiikH 
7/P kriU upaty tl t«jiic.2MMit 
7/r krill upcity 24" Mtt 2 ifHMH 
7/P krlH capcity 24* nrltt 4 ipiMIt 
7/P kriH upaty 3P twlnf, 3 pIMlt 

7/1" kriH upcity IP twieg, 1 pIMli 
7/P kriN CJpdIr II* Mine, 7 ia>Mi 
7/r krill upaty II Mri 4MMit 
VP kriH npcily 24* twiN 3 MMU 
7/P knU updty M nritt I ipAMt 


I 2 iptiMtc Ml 00 m ^ 

fipiiikit I Aisoo ^ 

look"*’"” 

AtoWnhrrMl CANIOY OTTO MFO 




Icot 


AtoWnhrrMl CANIOY OTTO MFO CO CHICAOO HIIOHTI, AL 
Ka 8M FV Flttr hi CHwm | 2/P kriH upcity If* twitf I ipiMIt 

MomiFochirart IDiUNO MACHINUY CO , INC , CORTLAND, N Y 
1 • 7* flpr Typ 3/P kriH cpnly 14 Mitt 1 tHiMIt 

1 1 7* Flttr Typ 3/P *tH capeity 14 mini. 2 ifiMIe 

I • 7” FItar Typ 3/P knit eapdly 14* Mint 3 ifiMit 

1 1 7* Flaw Typ 3/P knH upcity IP twiaf 4 pMie 

t-l r Flttr Typ 3/P kriH upcilr 14* nrip I NiMIt 


t • 12* FlPi Typ 
1-1 12* Flttr Typ 
1 1 ir Flttr Typ 
21 PFIttrTyp 
21 PFMTyp 

71 PFlpiTyp 
21 P Flttr Typ 
2K r Flttr Typ 
3 1 12* FM Typ 
3 1 12* FlPf Typ 

3 IIP Flttr Typ 
7t1PnwTyp 
3 • 17* riPT Typ 
2 MS 12* Fin ^ 
4lirnnTyp 


3/P krill capaV 24* twin, 1 MMlt 
3/1" kriD upaty 24" iMp 3 ifuit 
2/p knil upaly 2P twitf. 4 
3/P krill capoV IPiwip liiiniHt 
2/4” knil upoly II* iwinf. 2 tpriMla 

3/4* krill updty II* iwint 3 ilknkit 
3/4* kriH capaty 18" twitf. 4 lyiMla 
3/4*drlHukiaty IPtwinf lifipkla 
3/4 krIH ca^ty 24* iwini I tyix^t 
3/4* knil updty 24* twitf 2 ifitllt 

3/4* kriH capdty 7P nftt 3 lyinklt 
3/4* hfl npdty 74* iwitf 4 i^tklt 
3/P krIH catidV 24* twint • Mt4la 
3/4* kriH capcity )P iwlic 2 nrtklt 
1" driU cataaly 24” itritf, 1 tfrii6t 




} CHECK THIS 
COMPLETE LIST 


If tools of the type you need are 
included send today for WAA’s 
catalog giving all sizes and models 
together with the fixed prices for 
purchases made anywhere in the 
U S Simply write, wire or phone 
the nearest WAA office listed on 


DoHna Machine- HorixonUl Preriaion, 
Bridge Type Single and Doublo bnd 
Chuckijii Machine Automatic Vertical 
MuJtij^e Spindle Type 
Chucking Machine — Singlt Spindle Auto. 

matir IforitonUi Turret Type Machine 
Chucking Machine Six Spindle Automatic 
HorlxonUl 

Drilling Machine or Drill Preto— Bench or 
Floor Single or Multiple Spindle 
Gear Cutting Machine for Straight Bevel 
Qeara (Not praner Type) 

Gear Hobber — Hurtaontal 
Gear Hobber— Vertical Unlvertal 
Gear Shaper- For Eater nolS pur Omu Only 
Gear Shapor- For Spur Gearo, External or 
Internal 

Gear Shaper- For Spur and HlUcoI Oemra 
External and Internal 
Gear Tooth Shaver— For External and In 
temal Gears (Rotary Type Machine) 
Gear Tooth Grlndei^Qcnerattng Type for 
Spur and Helical Oemra 
Gear Tooth Crinder" For Spur Gears 
External and Internal 
(Formed Wheel Typ* Machine) 
Grindert— CentcrliwE 
Grinder— Crank Pm Orlndera 


the 4th page of this advertisement Grii<d«i— cr«k pm orindm n 

ALL TOOLS SUtJECT TO 7RIOR SALE 


Grinders Plain External Cylindrical 
(irinder 

Grinder Internal Cylindrical Automatic 
Siting 

Grinder Internal Cylindrical 
(Hydraulic heed Machine) 

Crinder Internal rylinrirlc-al Hydraulic 
Fet'd for Hole and Fact Grinding 
(.mnder Surface Rotary Table Type 
I athc— Multiple Tool Not Auinmatlc 
Manufacturing Type Production Lathe 
Milling Machine — Automatic and 
Manufacturing Knee Type 
Milling Machine— Plain Bed Type 
Huruonttl Spindle Machlnet 
MllllnK Machlnti — Vertical Knee Type 
(Not Including Tienrh Type) 

Polishing and Buffing Machine— Bench and 
Floor 

Profiling Machine— Vertical Fixed Bed 
Type Single and Multiple Spindio 
Tapping Machine— Vertical Single or 
Multiple Spindle 
Thread Grinding Machines 
Throad Milling Machine 
Turret I^the - Ram Ty pe Plain and 
Universal 
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POOTf-MMT COAWANT, CUVIUlIt, OHIO 


LDltFlMr.IvCitan 
MMl IRmt ImCiIhm 
IM. IRmt HiMim 

MWL 2 FInt Vh Minm 
IM. 2rmr.lnCiiiM 
IM 2Ftair.laM«M 

IM IFlMr ImMmm 

McA ZflNT ittOlfMI 

IM 2 Flw In CthOM 
MU IFlnrlnCitaM 


1 / r MH opadtr If vdK, 1 
yr *ti caMtr tr min, i 

nr Ml ciMty If nilfli 2 

yr *tti emdfr »*h. « 
yr mn npadtr 24" min i 

7/f *1U cifMltl 24" miiL 2 

VI" *tn undty 24" min i tpinit 
T/l" IrIH Ufadty 24” min 4 tfln«« 
7/1" *1R cJMdti 24” min I tflniti 

1 1/4" Ml (iMCitl 24" mini, 1 iplnlt* 


Mmvfoctvwi THI rOIOtCK MACHINl TOOL CO UNCINNAn OHIO 


mlFInr In Mum 
llA4nMr Ml (Mm 
M. 4 nnr, Bn (Mm 

M. 4 1. M nnr In CMm 
Ht.4I.M n«r In CMm 
M.4I HFIm In CMm 
M 4lwM FINT^IuCMM 

MlII M FlNT In CMm 
M. 1I,M nnr lnCilM> 
tl«.II.M.nwr In CMm 


7/1" Oil emclty 24" mint t ipIMa 
7/1" *11 capMlty 24" nrin 2 
7/1" OiUl UMitr 24" min 4 ipli«i 

nrlUuMtr tr mlnitflalli 
1" 4rta tiMeity 11" Mn 2 tfiitM 
1" *IN cnadtr 24” nrin t i»laM 
i"*iBcnKitr 24- mm 4 ntffM 

1 1/r *UI cnadtT 2r min 1 ntaM 
I 1/2" irin nMty 24" nrin 2 ifinM 
1 1 /r *in t^rntxi 2 r min i ninM 


$ moo 

147M 

ass 00 

$ 706.00 
1MOO 
a7400 

$ 39100 
flIOOO 
74SOO 

% 37900 


$ assoo 
601 00 
793 00 

$ 393 00 
293JM 
307 00 
1009 00 

$ 723 00 
790 00 
331900 






MwvSwfurw^ inAND OirSOID COMPANY, WORCItTH MASS 

Hi. I LMt FMr MMr SpiKM | 3/1” MR en«>V 12” nrin 1 ninSk 


Nr 1 iMIFlnr MtHrSfliM 
Nr I LMtFInr MMrtilaM 
Nr 1 1MS iMClt, MMi ifliM 
Nr I IMS MMr »tdt« 

Nr UMS Fltn MMr SMdli 

Nr 1 IMS nnr MMriRiMt 
Nr 1 IMS Flnr MMr IMM 
Nr2LMtniir MMfSfliiM 
N«.2LM$FlNr MMrSplaM 
Nr 2 LMtFInr MMrSpIMi 

Nr2 LMtnmr MMtSiIrM < 

Nr 2 LMtFInr MMrSNMi 
Nr 2 LMt Flnr MMi tfMli 
Nr 2 IMS Flnr M«tnt|iiM 
Nr 2 LMt Flnr MMr Spli«t 

Nr 2 IMS Flnr MMrMvM 
Nr 2 LMt Flnr MMr S^nu 
Nr 2 LMt Flnr MMrSpIMIt 
Nr 2 LMt Flnr MMr IN«M 
Nr 2 LMt Flnr MMrtpliiM 

Nr 2 LMt FMr MMr SNiiM 
Nt 2 LMt FMr MMr SpliM 
Nr 2 LMt Flnr MMrtNnM 
Nr 2 LMI FMr MMr tfiiM 

Nr 3 MS FMr MMrSNnM 
Nr 3 MS FMr MMrSMM 
Nr IMS FMr HMrSNiM 

MMw#Kfwmi THI TAYLOR AND FINN COMRANY^ HARTFORD CONN 
MtA r FMr In CMmr I i/r mi canity tr min > mIaMi t 

AlMwMcfuwt THI TOLIOO OINRAL NFO CO TOLIDO OMO 

MIM KTV FMr In CMm I 7/r RrinoMtlly 2r nrin4 RpIrM J 


i/r mi caMrity 12" nrin 2 tNMi 
3/r *iH caMoty ir Mn 3 tpasi* 
3/r RrtH UMcify 20 min t iRMa 
3/r 4riH unaty 2r nrin 4 tNatfli 
3/1" Rnll ca^ty 28” irrin 1 (Rfl** 

S/r *1N UfKity 2r min 2 iMRi* 

3/r RriH caaanty 2r nriat 3 ifiRRIi 
7/r drill ca^ty 14" mn t lymM 
7/1" *1N OMaty 14” nrin 2 f#laM 
7/r drill tantity t4”iwiiit 3 ipiadN 

7/1" drlN eandty 14" nrin 4 iflMlta 
7/r driH eadarity 14"nrinO>NHli 
f/rdriHtnm^ IfMat ItylnM 
7/r drtH Mfaaty 2r nrin I MinM 
7/r drlR MMtlty 20" nrin 2 iRrM 

7/r drlR UMctty 2r nrin 2 
7/r driN capaaty TT nrin 4 maMi 
7/1" inH macity 2r mn t iraM 
T/l" driB lanaty 2r nrin > iR««* 
7/r drlN marili 21” mn 2 tRa«i 

7/r drill casarity »■ nrin 2 OlRdH 
7/r drill caparity 21” nrin 4 iRiidli 
7/1" dni cMrity 21” nrin 9 irrM 
7/r dril eaparity TT nrin > *N>MN 

1"drtleasadty 2r mlnltNiiM 
l"lrilicadacltr 24" nrin 2 tplRM 
I" Iril oasaNty 24* nrin 2 mull* 


t 156 00 

374 00 
41400 
147 00 
S27 00 
16100 

t 30100 
449 00 

375 00 
475 00 
69100 

t«907 00 
1109 00 
131300 
315 00 
491 OO 

t 71400 
935 00 
1349 00 
297 00 
51400 

t 75100 
914 00 
1306 00 
1436 00 

$ 427 00 
760 00 
1154 00 


t 47700 
$ 15500 



INTERNAL CYLINDRICAU (HYDRAULIC FEED 
MACHINE) 

(WAA I. C U4m 3411.11) 


MODCl AND OESCRIfTlON 


SI2F AND CAFACinr 


SAlfS F«Ci 


AtwwFMfmn IRYANT CHUCKIND DRINDIR CO , IRRINOniLD, VT 


MaM tl II iRtMN IrlRiv HydrMlc fmi 

MaM 11*22 IMinul Oriidar Hydmdk FiH 
MadNIK lllftaruffiriaM HrAaMFaad 

MaM 1IF 21 liNrial Widir HydraiRi Faad 
MaM 24 21 hrtaraal BrMiM Hydrmk Faad 
MaM 24 31 lamal iriadar HyimK Faad 

MaM24L3llitirMfMidn Hydra* Faad 
MaM lUM Intanm Irtadar HydrmlaFaad 
MaM 11-31 latanulMadar lipM 


IS" nriif 1 11" ilito 
22" nriac 1 11" tRaha 
ir mill 113” straka 

2r nriifi ir rirakt 
2r mtq I II" iRahi 
N" miRf I ir iMIm 

2rMiMi2r Hint 
irmiaii rvraka 
srnriHi rsRaka 


MmrnMarwmi TNI HIAID RUCHINI COMPANY, WORCUTIR, MAU. 


MaM tl Flahi Chwkan IMml BrIaM Hydraila Faad 
MaM 72 A 1 FWa CbMiar lirtirtal firiiM HydrwN Faad 
MaMnAinMCtMMrliiMmallrlidir HydrnMFtad 

MaM FSFUaCtiMiv litanul UMr HydraalcFaad 
MaM ITS. Mr. FWr MarM Iriadar Hy*i*Faad 


r nriat I r akaka 
11 l/r mia|il2*iMka 
II 1/r tn^ 1 26-i/r m 

3r nrimiraMka 
tr inmairttraka 


$1475 00 
164R00 
1647,00 

$176400 

305100 

143700 

$351900 

239300 

16 


$1133 00 
1137 00 
141100 

$194000 
1776 00 



PROnUNG MACHINE -VERTICAL. FIXED BED TYPEi 
SINGLE AND MULTIPLE SPINDLE 

(WAA t, C. C«4* 1417-41) 

Moon AND DeSCm^TION SJ££ JAtfl F«cg 

MwiwMchirwi THI FRIW MACHINl COMPANY, PHILAOILPHIA, PA 
Na lASliftaMadH | 24" x U" tiMa dia | $79100 



MaiivF««mr*fi MORIY MACHINIRY COMPANY, INC,, NIW YORK, N T 


Nt 12 M Start SlMa 

1 23”taN«lranl 1 

[ $ 70500 

Na 12MTwaS|ndla 1 

1 irtaMahml { 

1 741.00 

MOTvMcfvrwi PRAH AND MFHITNIY DIVIItON, HARTFORD, CONN, 


Na M 1M3 Siaila Ipadlr Nr 12 R 

2rtaktalrivN 

$ 711 00 

Na M lit) Twa Spadlr Nr 12 1 

2r UMakiM 

644 00 

NrM I4l2liaflat)liid)a 

ir tiMa bml 

1476 00 



GEAR TOOTH GRINDER - GENERATING TYPE, FOR SPUR 
AND HELICAL GEARS 

(WAA t CC,,«»4I4 ri) 


MODft AND DfSCWFT/ON 

SIZE AND CAPACITY 

SAirS FRtCf 

MonirMcfi/rvrt THI FULOWI OIAR IHAPIR CO IPRINORILD, VT 


Nr 12 Smr mi Hilcil Eitviai aity 

1 l2”pttEkNwatirin/2"laca«ldtk | 

1 $ 111700 

MwmMcrvrtrr PRAH AND WHITNIY DIV1MON, HARTFORD CONN 


M 1135 Saar 

18 l/rpitckOaMtarirfacavitflk 

$ 1791 00 

M Hit KMeal 

10 1 l/ir pUsk Aaaiitn 1 1” fan aildtli 

2531 00 

M 1171 HiimLTMWkaal 

10 1l/ir NM Oamtii X 1 1/4” fiM widfli 

3300 00 

N lUlHaRnd 

11 1/2” pilch AanaUrxl” fan width 

4393,00 
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• • and no priorities noodod 

To mok* purchatos visit any of the W AA offices listed 
belowj your reyulor mochine tool dealer, or any WAA. 

I 

Machine Tool Site Sole advertised in your focal paper You 
can arrange on the spot for inmwdiate purchase Remem- 
ber, however, that the particular machine you wont moy be 
located elsewhere and shipping times these days are still 
uncertain But you will not have to wait for lengthy clear- 
ances of priorities on nation-wide search of stocks. The 
machines or* available for immediate sole 



W.A.A. otmeunctd kut month lt$ 
Importtmt Now Prico Policy on 31 
typo$ of Oonoral Prodvcthn Took. 


But |utt a» 0 reminder here is how W A A. s 
new price has been set for a typical machine, 
Model 2K Keomey and Trecker Mlllmg Mo 
chine, verticaf knee type; W A A SC Code 
3417 23 20 28 


M«* (New) 

$7,054 J)0 

Srevleui W A A Selet Prke (lAted 
«Fi Aenreclenen nHmerHy) 

4,0*1 00 

Avereft Meritel Velwe 

SiSAOO 

New W A A Sales rrtce 

3,04100 

AvatleMe ter rehwrtdhie 

51100 


THIRI If A 

WAA REGIOHAl OFFICE 

NMK TOW 

(storred eMiei heve the tengeel ond 
most complete InventoHee ef surpivt 
mochine looU^but etockt ore ex- 
lentive In od oHIcet Wotch your 
newtpoper for tpeclol machine tool 
•oloi in your area) 



Offkai lecflted mit 


AtfkH 

Ckmtmm 
•CNtCAOO 
CtMtfMMH Ui Ami 

-CUVKAMO l>EAo»ia« 

OMTAr W o i l i hviK" 

-Dtnion H*wOrt#«iM 

Port W«rHi *NfW TOtK 


tpMIUeiiPWA 


KMEMfOty Me 
unto tMk 
Ui Aei 


Seltlefce Qty 
*fT lOUIS 


MACHINE TOOL 

SALES DIVISION 

4SA-2 
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(Continued from page 70 ) 
this same plant is working out new 
tooling methods, experimenting with 
cutting oils and with tool materials 
and designs, finding ways to machine 
steels that have been hardened by 
heat treating, solvmg plenty of 
other problems for the entire indus- 
try 

CO OPERATIVE PILOTS-A maker 
of special oils, fiber products, and 
chemicals uses the pilot plants of 
nearby customei s This arrange- 
ment IS good for both sides It gives 
the makei the independent opinions 
of pilot-plant technical men outside 
of his own shop And it gives the 
owneis of those plants the first 
chances to benefit by the latest de- 
velopments 

When the technical staff has a 
new idea the first steps are taken in 
the plant laboratory Likewise, 
when a customer shows that he has 
need foi un oil or othet pioduct 
which cannot be found m the open 
market the laboratoiy begins to look 
into its resources Company sales 
engineeis bring m ideas also The 
laboratory, then receives hundreds 
of ideas and requests they come 
fiom automobile makers, rayon 
plants, steel heat treaters, cement 
mills, and eveiy corner of industry 

Out of these possibilities there 
always are a few which can be 
worked out immediately, and a 
much latger numboi which must 
either be discarded or else planned 
foi slow development Some experi- 
ments will be “luckier” than others 
with the result that the solutions 
of some problems are found sooner 
than others 

As fast as such a solution gets 
out of the laboratory stage it must 
go to a pilot plant for further study 
The laboratory erects such pilot 
facilities as it can, but it is obvious 
that miniature steel mills, silk mills, 
paper mills, sciew machine products 
plants, and so on can hardly be 
kept gomg side by side under the 
same roof 

The pilot plants of customei com- 
panies arc asked to co-operate But 
here another problem is found Each 
pilot plant IS set up to serve the 
pioduction methods peculiar to its 
own factory It is not designed for 
the broad purpose of studying the 
entirely different methods of com- 
peting factories 

A new product may be applicable 
to like problems in highly diversi- 
fied industries For example, a lubri- 
cant designed to operate at high 
temperatures while transmitting 
electric currents would find use in 
seam welding shops as well as in 
many an automatic instrument con- 
trolled chemicals industry — and the 


requirements of these two would be 
i^eiy little alike Therefore the pilot- 
plant tests have to be broadened 
Fortunately, the pilot-plant engi- 
neers get fun out of thinking about 
problems in industries other than 
their own, and often make discov- 
eiies piofitable to then own fac- 
to ues in that way 
The pilot plants may show that 
the products need to go back to the 
laboratories for further study They 
at least show what the product hmi- 







CourtMy Bolden Manufftetuiiiif OomiMiny 
A pilot plont first showed the beit 
way to do this wire forming operation 


lations are, and whit techniques 
and methods must be changed when 
the products are applied to produc- 
tion lines And, in the end, new and 
widely useful products aie obtained 
This co-operative use of pilot 
plants has been fifty yeais in the 
development It is being adopted by 
many companies In the steel mdus- 
tiy alone it recently has given the 
world the electropolishing process, 
the flame cutting of stainless steel, 
and the sodium hydride descaling 
pi ncess 

IN WELDING — Pilot-plant opera- 
tions at the Lincoln Electric Com- 
pany are based largely on the idea 
that arc welding success usually 
depends upon what one man can 
do with one electrode 
Such an operation as the arc 
welding of assemblies of laminations 
for electrical use without doing 
anything which will shoi t circuit the 
laminations, for example is devel- 
oped in this way The operation is 
engineered first, of course But once 
off the drawing board the equip- 
ment is erected in an isolated part 
of the production floor and a highly 
skilled welding operator is told to 
run it Slowly and carefully he de- 
velops his methods, talking th^ 
over with his supervisors and get- 
ting their suggestions as he goes, 


but making a great many of his own 
experiments 

When he has the job running at a 
satisfactory production rate his 
methods are studied and reduced 
to production standards Lincoln then 
IS ready for another announcement 
to the trade, another statement that 
a welding problem has been solved 
in such a way that any good weld- 
ery can apply the techniques and 
go out and get business for itself 

Pilot-plant operations are as in- 
finitely varied as is industry itself 
One thing they have in common 
Wherever they are found they are 
developing m months products and 
techniques which foimerly would 
have been years in the study 


# ^ $ 


ABRASIVE BLASTERS 

Seporafe Worn Grif 
By Washing-Ouf Process 

Dusts will stratify m air If the 
dusts are conlmed then then strati- 
fication can be con ti oiled and ^ome 
strata can be washed out while the 
desired ones aie allowed to remain 
One use of this principle is for 
abiasive blaslmg machines which 
lemove the spent and broken abra- 
sive pai tides fiom the undamaged 
grams and permit the reuse of the 
good ones 

STEEL TROUBLES 

Stem from Affoys 
Found in Scrap 

Steel men are whiapeimg among 
themselves that the “pure” carbon 
steels may very largely disappeai 
from the market, with resultant 
ti oubles at metals cuttmg equip- 
ment and m the heat treatmg room 
A “pure” carbon steel, such a& the 
widely used Number 1020, is one 
which contams no significant amount 
of any element other than iron and 
carbon Such steels can be made 
only from pig iron and from scrap 
metals which do not contain other 
elements Pig iron will constitute 
a somewhat reduced proportion of 
all melts as our high-grade oit 
sources are woiked out And as a 
result of the wai, with its demands 
for high-strength alloy steels, un- 
usually high peicentages of all the 
scrap metals available contain sig- 
nificant amounts of nickel, chromi- 
um, and other nonferrous metals 
The problems which arise from 
this cause will be solved by sharp- 
ening the work of the metallurgical 
laboratory 
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Flying For Business 

Personnel Transportation by Air Can be Achieved at Low Cost With 
Plone Designed for Generol Business Purposes Economy, Through Time 
Saving, May Extend to Even Employees in the Lower Salary Brackets 


M any of the laiger corpoiations 
have adopted (.onipany owned 
airplanes for executive use, up to the 
present time, however, there has 
been a tendency to resti ict travel 
in these planes to the highest paid 
executives because of the expense 
of buying and opeiating the craft 
Beech Aircraft, m bunging out the 
Model 35, called the Bonanza, 
seeks to populaiize the use of the 
airplane for more general business 
purposes 

The Bonanza is a relatively small 
plane with room for four occupants, 
a range of 750 miles, and a cruising 
speed of 175 miles per hour With a 
permanent pilot employed and a 165- 
horsepowei Continental engine, the 
following cost estimate has been 
drawn up on a basis of 600 hours 
flight pel yeai, including fuel cost, 
pilot pay, depreciation, maintenance, 
and insurance 
Total cost per hour of 

operation $16 46 

Total cost pel passenger hour 5 49 
Total cost pei passenger mile 0 110 
Total cost pei passenger mile 0 028 
If the plane weie used 100 hours 
per month, the cost would go down 
to less than IV^ cents pei passenger 
mile Moreover, the statisticians of 
Beech Aircraft have made some 
convmcing investigations of the 
commercial utility of the Bonanza 
For example “If a company pays an 
employee as much as per week, 
then that company can better af- 
ford to send him on a trip in the 
Bonanza with a paid pilot than to 


have him take a tram to his destina- 
tion When two employees liavel 
togethei, their company can bettei 
afford to send thorn in a Bonanza 
rather than by the normal time- 
consuming surface means of trans- 
portation, even if the rate of Gain- 
ing IS as low as $20 per week pei 
individual “ 

Although this sounds rather start- 
ling, yet the calculations are ap- 
parently solidly and conservatively 
made In this light, airplane trans- 
portation for salesmen would seem 
to be a piomising field — AK 


^ m 

CARS FOR 19S0 

Now in Plan Siage, 

Have Genuine /nnovatfons 

Engineers addiessing a recent 
meeting of the Society of Automo- 
tive Engineers pictured what could 
happen in the design of futui e motoi 
cars Discussion subjects included 
cars equipped with supeichaiged 
engines, engines with extremely high 
compression ratios, and cars with 
independent wheel suspensions, hy- 
draulic steermg, and rubber torsion 
sprmgs 

It was pointed out that present 
and prospective motor fuels offer 
real possibilities for high fuel econ- 
omy and great power output Gains 
potentially are similar, it was ex- 
plained, whether superchargers or 


higher compression ratios are em- 
ployed Here, short, compact “V” or 
opposed engines of 8 5 compression 
latio operating on fuels m the 100- 
octane range appeal to be inviting 
especially by way of fuel economy 
which further could be enhanced by 
progi ess m designmg automatic 
transmissions 

Exhibited and described by The 
B F Goodrich Company weie ‘ Toi - 
silastic” springs consisting of rub- 
bei cylinders bonded internally to 
central shafts and externally to outci 
shells, eilhei of which is held sta- 
tionaiy and the other rotated by a 
wheel suppoit arm Front suspension 
of a cat bo equipped was disclosed 
t o Lompi ise single whcel-suppoi t 
aims mounted diagonally from the 
dash on the outei member of cylin- 
diical, lubber toision springs 
Steel ing was said to be accom- 
plished by two balanced hydraulic 
ciicuits, one comprising a hydraulic 
tie lod between the fiont wheels, 
the other a pump cucuit, with both 
kept under minimum positive pres- 
sure by a sprmg-loaded reservoir 
Rear suspension was described 
as of the independent, swinging- 
axle type, with a universal joint at 
each wheel A hydraulic constant- 
level mechanism, applied to all foui 
w^heels, was reixirted to maintain the 
designed chassis* height i egai dless 
of load oi of movements of wheels 
and spiings 

STEEL TEMPERATURE 

Measured ;n Furnoce 
8y Water-Cooled Pyrometer 

K^ore unifoim pi od acts of steel 
from the slab to the finishing proc- 
esses are said to be issured by the 
use of a new steel surface pyrometci 
This radiation-type heat lecordei 
takes the external temperatui e of 
neaily white-hot slabs of steel as 
they pass m leview in the heating 
furnace, piepaiatoiy to entiance in- 
to rolling mills 

In addition to making certain that 
slabs leach the presciibed tempera- 
tures in their progress to forming 
and fabiicating operations, the new 
pyrometei will aid research m the 
design of effective furnaces, locating 
iieat leaks and othei points of in- 
cfTiciency The long-handled, mallet- 
like instiument, which may be op- 
ciated by one man, is designed to 
perform successfully up to a slab 
suiface temperature of 2400 degrees 
Fahrenheit 

As explained by the inventors of 
this instrument at the United States 
Steel Coiporation of Delaware, the 
surface temperature of a fumace- 
hot steel slab is so great it must be 
measured by the radiation reaching 
a specially designed radiation tube 
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through a lens lodged inside the 
pyrometer’s cylindrical head, the 
readmg being transmitted by wires 
through the long handle to a re- 
cording potentiometer 'The head it- 
self, 8% inches high by about 4 
inches m diameter, is water cooled 
Ejccept for the orifice containing the 
lens, the working surface is of pol- 
ished stainless steel backed by as- 
bestos and stands upon three squat 
stainless steel legs 
By means of its handle, the 
pyrome 5 thrust through a door 



Rodiohon head rests on heated slab 


into the furnace to come to icst on 
its feet above the aita whose tem- 
peiaturc is sought It is desirable 
that readings be taktn quickly, and 
this can be done it is i eported, m 
three to five seconds when used with 
a high-speed i ecoi ding poten- 
tiomctei Complete assembly of the 
radiation unit within the head was 
calibiatcd in the laboiatory by us- 
ing as a target a heated plate, whose 
temperature was measured by a 
platinum platinum-rhodium thermo- 
couple It IS believed that the ac- 
curacy of the assembled unit is 
about plus oi minus 5 degiees, Fah- 
lenheit, as long as the suriounding 
temperature of the ladiation tube is 
kept within the lange of 80 to 110 
degrees Fahieiiheit 

VISIBLE INFRA-RED 

Proc/uced by Pbospfior 

Contmn/ng Lead Key 

Invisible heat rays aie made visible 
by the present e of lead m a ma- 
terial which glows aftei exposure 
to light, accoiding to Di Gorton R 
Fonda, of the General Electric Re- 
search Laboratory, and it is thought 
that this may help in equipment 
with which to see m the dark 

Waves of infra-red radiation are 
loo Jpng to affect the eye, while 
those of ultra-violet aie too shoit 
The latter, however, may be made 
visible by the phenomenon of fluor- 
escence, used in the fluorescent 
lamp Here, ulUa-violet lays, gen- 
erated inside the tube, fall on the 


“phosphor" with which the tube is 
lined, and there are changed into 
visible light 

Since changes of this kind musi 
always be fiom shoitei to longei 
waves, fluoiescence by itself cannot 
make infra-ied waves visible, it 
can only make them still longei 
There is, howevei, an indued way 
in which they can make a phosphoi 
emit light 

Some of these matciiaJs show 
phosphorescence — the emission of 
light continues for a time after tht 
oiigmal radiation has been removed 
If while the glow icmains, the 
phosphor IS exposed to mfia-ied 
the brightness may be veiy slightly 
increased After that it quicklv 
fades out 

Dr Fonda’s rescaich was con- 
cerned with a diffeient l>po of ex- 
citation, leportcd oiiginallv by 
Franz Urbach, of the University of 
Rochestci Even afUr tile ouginal 
glow has fadtd completely an ex- 
posure to mfra-red causes emission 
of light Di Fonda has found that 
the effect occurs with /me sulfide, 
a common phosphor, provided it 
contains a fi action of a percent of 
lead 

With ordinary fluorescence, elec- 
tions in the atoms of which the 
phosphor IS made aie knocked out 
of their noimal oibils and into 
higher states by ultra-violet rays 
As they fall back to then usual po- 
sition fluoiescence occurs With 
phosphorescence the elections are 
delayed in then return Accoid- 
ing to Di Fonda, in the kind of ac- 
tion he has been studying the elec- 
trons aie “trappi^d ’ m a higlu t 
state, fiom which they aie released 


only by mfia-red rays, provided the 
lead “key” Is present. The light 
given off is green m color 

Witli the “sniperscope'’ and 
‘snooperscope” developed during 
the wai, vision in total daikness 
was possible The subject was il- 
luminated with infra-red, and a 
special election tube combined with 
a telescope made the scene visible 
It seems possible tliat similar ef- 
fects could be obtained with the 
infi a-red-sensitive phosphors 

X-RAY MODEL KIT 

Permits Planning of 

Most Efficient Layout 

Combining techniques of model 
buildeis and mclustiial aichitects 
with lessons It arned in time-and- 
motion studies a new system of 
"ihi ce-dimensional planning" has 
been di vised to assist in rehabili- 
tating and expanding presently 
inadequate X-iay facilities The new 
system, to be offered first to the 
medical piofession and under con- 
sideration foi industiial X-iay users 
as well, elimmates the flat two-di- 
mensional drawing or blueprint from 
eailj planning and substitutes, in- 
stead, liny scale models of apparatus 
paititions, floors, aqd outer walls 

The advantage of using models for 
this purpose is that it permits dupli- 
cation of existing oi proposed facili- 
ties in minialuie and makes possible 
endless di i anging and rearranging 
until each room and every unit of 
appaiatus is located for best utiliza- 
tion of available space and maxi- 
mum operating efficiency Accord- 
ing to the developeis Westinghouse 
X-Ray Division, three-dimensional 
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/ning lepresents a new approach 
> the location and use of X-ray 
/facilities 

/ The planning kit resembles prop- 
erties of a miniature theater with 
nearly 1000 individual pieces, each 
scaled so that one inch represents 
one foot of actual size Floors — 
slotted to permit any wall arrange- 
ment — simulate coral tile, walls are 
of hospital green With tuiy Venetian 
blinds at windows, and miniature 
X-ray appaiatus, desks, files, and 
office and waiting room furniture add 
to oveiall reahsm 

PLASTICS MACHINE WAYS 

Oufwear A^efo/, Refam 
Accuracy Under Heavy Use 

i N THE metal-working industries 
cutting, sconng, and undue weai of 
machine-tool ways has been an im- 
portant pioblem for years — not only 
because of the constant maintenance 
necessary, but also because the ac- 
curacy of a machine tool depends 
upon the accuracy of its guiding 
ways Now, it is ^reported that these 
troubles have been viitually elimi- 


nated by a new non-metallic table 
way developed by The G A Gray 
Company 

The bearmg surfaces of the ways 
of the table consist of laminated 
plastics, produced by the Formica 
Insulation Company from fabric 
impregnated with phenolic resins 
These plastics plates are secured to 
the table by laminated plastics pins 
Exhaustive tests of lammated plas- 
tics in use as beaiings in heavy 
equipment for mining and steel 
mills, on naval and merchant ves- 
sels, and on railroads, trucks, and 
buses, have shown that this material 
possesses excellent non -scoring and 
wear-resistant qualities 

Consequently, weai on the non- 
metallic table way is negligible and 
the danger of cutting and sconng is 
reduced to a minimum One planer 
table, for example, with phenolic 
laminated plastics ways, was used 
continuously day and night for over 


Used continuously for two years, the 
planer (right) shows no weor Lami- 
nated woy plotes retoined by phenolic 
pins (below) Even under a 50 ton 
test load (bottom) woys were not worn 




a two-year period Although used 
for the heaviest work with a normal 
return speed of 380 feet per minute 
this particular planer showed no 
evidence of wear In another test, a 
table with laminated-plastics ways 
was subjected to a load of 50 tons 
Results from previous tests proved 
that this excessive load scored cast- 
iron ways in a short time but the 
plastics ways lemamed unaffected, 
even at high speed operation 
Due to the low friction of the^e 
plastics plates, and their low heat 
tiansmission, practically no heat is 
transmitted from the way surfaces 



to the metal table Thus, accuracy of 
the planer woik is not curtailed, and 
the table can be run at almost any 
feasible speed without danger of 
the table curling from the heat gen- 
erated at the bearmg surfaces 


OIL-BURNER ECONOMY 

improved by Centrifugol 

Oil-Pump Motor Clutch 

Equipped with a foolproof auto- 
matic clutch which operates by cen- 
trifugal force a new oil buiner has 
been described as capable of saving 

10 to 24 percent on fuel Also, it 
promises greater cleanliness by 
eliminating the heavy deposits of 
soot which can rob oil-heating 
plants of considerable efficiency 

In describing the Economy Clutch 
developed by the Gilbert and 
Baiker Manufactunng Company, it 
was pointed out that with the op- 
eration of the conventional gun - 
type burner, the usual fan and fuel 
pump are attached diiectly to the 
motor shaft Under this arrange- 
ment, when the thermostat calls foi 
heat, all units — oil, air, and ignition 
— start up simultaneously Thus, fuel 

011 reaches the combustion chambei 
before the fan has had enough time 
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RAY-TRACER OF ATOMIC FISSION 

iConitnued from page 56 ) 



Uiuol oH burner asiembly (fop) Same 
unif (below) with the dutch initalled 


to attain full speed and deliver n 
sufficient quantity of air to assure 
complete and even combustion This 
poor, uneven initial combustion 
creates smoke and sooting of heating 
areas within the furnace or boiler 
When the thermostat turns the unit 
off, smoking and sooting again take 
place, engineers declate 
To eliminate these conditions, the 
new burner’s motoi shaft is in two 
sections with the Economy Clutch 
sepal ating the pump from the fan 
and motoi The starting of the 
burner motor simultaneously sets 
the air fan in motion An Instant 
later, when the fan is delivering 
sufficient an for complete and even 
combustion, the clutch goes into ac- 
tion and by centnfugal foice en- 
gages the fuel pump The purpose 
of the delayed-action opeiation is 
to guarantee an abundance of air 
when the fuel and air mixture is 
Ignited, thus eliminating smoking 
and sooting from unburned oil 
The clutch action is reversed 
when the burner is turned off The 
fuel pump IS first to stop operating 
while the fan is still lotating foi 
several seconds after the fuel has 
stopped 

COOLANTS FOR CARBIDES 

Seldom Needed, But Require 
Proper Hortdimg When Used 

That best results when machining 
with carbides are generally obtained 
by cutting dry, but that coolants may 
be needed on certain jobs where it 
IS necessary to mamtuin a high de- 
gree of dimensional accuracy, was 
maintained by Fred W Lucht, De- 
velopment Elngineer of Carboloy 
Company, InC , at a recent meeting 
of the ASTE When used, how- 
ever, coolants should be supplied in 
large quantities never m "dnbbles 
If a coolant is needed to prevent 
distortion of the workpiece, the use 
of a solution consisting of one pai t 
soluble oil and 30 to 40 parts of 
water was advocated This variation 
m the proportion of water to oil Is 


insufficient, which often is the case 
1 second amputation will have to be 
performed to remove the knee 
Radioactive sodium, and the Geigei 
counter, tell the surgeon just where 
he may safely amputate 
Medical circles today fanly buz? 
with talk of these ladioactive 
tiacers, and the work that is being 
done with them From these studies 
a deeper understanding of the 
human body and its ailments is 
emerging Doctors aie finding out 
just what happens to a diug when 
it IS injected into the bloodstream 
“Tagged” with a tiny amount of a 
radioactive tracer, the diug can be 
followed to whatever part of the 
body absorbs it, and the amount 
and rate of absoiption can be defi- 
nitely determined We know moie 
about the bloodstream and its com- 
position than ever before, more 
about the cell structure of living 
tissues, more about almost eveiy 
nook and cranny of the human body 
because now medical men can 
watch things happen, ind need no 
longer guess In a number of laige 
hospitals where pioneer work with 
radioactive tracers is now in full 
swing, Geiger counters are already 
a common sight But we are destined 
to see many moie of them The 
atomic age is upon us and the curi- 
ous little- heard-of invention of 
Hans Geiger is veiy much a part of 
that age 

IN INDUSTRY ^ Radioactive 
tiacers have already been put to u 
number of industrial uses They arc 
uncannily successful m following 
the bulk movement of a gas liquid 
or solid For example, by adding a 
small amount of radioactive ga'- 
and “tiacking” it with a Geigci 
counter, engineers can follow the 
flow of gas through the most com- 
plex maze of pipes and leactois 
Or let us say that the engineeis 
of n chemical firm are puzzled by 
the fashion in which copper disap- 
pears from a solution as it flows 


made necessary by the variations in 
hardness of water in various parts of 
the country Also the mixture in 
such proportions keeps the ways of 
the machme tools free from rust 
It was further stated that when 
using this soluble-oil solution, a 
copious flow of the liquid should be 
directed towards the cut underneath 
the tool, or at the cut fiom the side 
of the tool wheie the chip flow has 
the least tendency to interrupt the 
path of the cutting fluid An inter- 


througli a system of pipes They 
want to find out exactly where the 
copper IS being lost A small amount 
of radioactive coppei is added to the 
solution It will travel with the nor- 
mal coppei and be lost m the same 
place The i egion where the loss 
takes place is located by a Geiger 
counter, sensitive to the gamma rays 
f mitted by radioactive copper 

In steel refining, the use of radio- 
active tracers simplifies the trouble- 
some problem of frequent chemical 
analyses Ip the past, these time- 
consuming analyses often delayed 
the process Now, by adding radio- 
active phosphorus at the start of 
the lefining process, it is possible to 
obtain simple and speedy analyses 
by radioactivity measurements 

Oil refineries have already used 
radioactive hydrogen as a tracer, 
and have obtained priceless infor- 
mation as to what goes on in the 
piocess of “cracking” petroleum A 
broader knowledge of what occurs 
to the complicated hydrocarbon 
molecules during the cracking proc- 
ess may ultimately lead to amazing 
new developments in the petroleum 
industry 

The chemical industry, in large 
part based upon organic chemistry, 
should find a valuable ally in ladio- 
active caibon With it, chemists may 
discover just what happens to car- 
bon compounds during a host of 
chemical reactions Such a study is 
certain to result in basic advances 
in the field of organic chemistry, and 
eventually in new products from the 
chemical industry 

These are hut a few examples of 
the part radioactive tracers can play 
in industry, jut^t as they are playing 
in medicine And in using such 
tracers the Geiger counter is indis- 
pensable 

Whatever the future bungs, the 
Geigei countei \vill be used to save 
lives Whether it is used in the fuiv 
of an atomic war, m hopeful quiet 
laboiatories and hospitals, or in in- 
dustry IS up to us 


mittent flow of the coolant — whether 
caused by an inadequate flow, an 
“umbrella” action of the chip, or any 
other reason—always tends to re- 
duce tool life, it was pointed out 
Mr Lucht added that the soluble- 
oil solution has given good results on 
all types of carbide machining opera- 
tions except gun drilling Heie, ex- 
perience has shown that the regular 
cutting fluids which are normally 
used for gun drillmg give the long- 
est drill life also with Carbolov drilk 
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New Products 

Processes 


VIBRATION METER 

Pleasures Disp/acemen/, 

Veloctfy, and Accelerafion 

\A/ide acctptance of means of meas- 
uring vibration by clectionic method*! 
to determine the efficiency of a product 
or process has prompted development 
of a new vibration meter which ac- 
curately detects sources of wear, strain, 
and noise in now pioduct development 
and in tquiprnent manufacturing or 



Vibrotion detected on production bosis 


test processes Its use should help re- 
duce rejections, prevent breakdowns, 
and aid in lowering production costs 
Called the Model 11-B Vibrometer 
the device is an integrated amplified 
vacuum-tube voltmeter with a cable- 
attached search prod It registers all 
three types of vibration — displacement 
velocity, and acceleration — on a cali- 
brated meter scale The Vibrometer 
prod is equipped with interchangeable 
fittings which permit numerous appli- 
cations 

For field, laboratory or production 
use, the instrument weighs 31 pounds 
and is 17 inches high, 12 inches deep, by 
IV/i inches wide It operates on 105-125 
volt, 50-60 cycle, current 
An output jack is available at the 
rear of the Vibrometer for use with 
phones, oscillograph, wave analyzer, or 
recording devices 

FABRIC-SPRING TUBING 

Provides Light, Flexible 
Duct for Gases or So/ic/$ 

SIMPLE, inexpensive portable vacu- 
um cleaning unit can be constructed 
by making use of the light weight 
and flexibility of a non-collapsiblc 
fabric tubing called Spiratube 
In one such application in the cabi- 
net-making department of a clock 
manufacturer, vacuum cleaner is 
used to pick up sawdust, shavings, and 



Shorp turns, no crimps 


chips and convey them to the main 
exliaust line The flexible tube has on 
Its discharge end a sheet-metal adapter 
with lugs which fit into a bayonet slot 
m the mam exhaust line The intake 
end of the tubing is clamped to a metal 
no?zle, on which a metal strap is bolted 
to servo as a handle 

Made by The Warner Brothers Com- 
pany the tubing is adaptable to a 
variety of seml-pennanent and perma- 
nent installations for conveying air, 
gases, and light solids It Is^self- extend- 
ing and retractable A thermoplastic- 
coated duck fabric is spiral -stitched 
ardund a single continuous helical 
spring core The flexibility of this con- 
sti action IS said to permit extremely 
sharp turns with minimum crimping 
and reduction of free area The wire- 
free inside chamiel prevents solids 
fiom collecting and obstructing flow 

DETERGENT LUBRICANTS 

Reduce Wear on 

Marine Inboard Engines 

Lubricants with additive compounds 
completely soluble in the oil which 
keep engmes clean by preventing un- 
desired deposits and protect against 
corrosion of alloy type bearmgs are 
designed to improve performance of 
pleasure -craft inboard engines, both 
gasoline and Diesel, at reduced op- 
eialing costa They prevent rusting of 
the lubricated surfaces and reduce 
wear on cylinders and rings 

After refining from selected crude 
sources, the additive compound is in- 
corporated in the oil, providing sev- 
eral important characteristics not ob- 
tained m straight mineral oils The re- 
sult IS a lubneaqt which keeps new 
engines clean and provides a cleansing 
nr dissolving action which reduces or 
removes previously formed deposits 
from used engines In addition, the 
chemicals keep the finely divided par- 
ticles resulting from fuel combustion 
and oil decomposition suspended in 


the oil so that instead of settling out 
in the engine they are removed at 
regular oil -change periods 

By promoting engine cleanliness, the 
new oils eliminate sticking of piston 
rings which causes scored cylinders or 
liners and wear on cylinders and rings 
Maximum power output is attained 
with savings in fuel and lubricant can- 
sumption as well as the expense of 
frequent overhauling 

The new oils, produced by the Texas 
Company, meet the lubrication re- 
quirements of all gasoline Inboard 
engines from the small sizes with two 
or four cylinders to large engines of 
several hundred horsepower In addi- 
tion, they meet the demands of all 
high-speed Diesel engmes in pleasure 
craft and many lower speed Diesels 
having a single lubricating system 

WATER-RESISTANT GLUE 

Proves Supenonty m 

Accelerated Tests 

^Vnimal glues failed while a synthetic 
resin adhesive provided a perfectly 
satisfactory bond, when both adhesives 
were subjected to accelerated water 
resistance tests Tennis racquet frames, 
which must be strong and durable, 
and highly resistant to deterioration 
from varied weathei mg conditions, 
were chosen as the medium for the test 
Although tennis i acquets weie made 
fiom solid wood in years past, modern 
technique is to laminate them from 
thin strips of veneer m ordei to obtam 
greater strength and to prevent warp- 
ing 

Either animal glue or Uiac 185 can 
be used for the laminating operation 



Racquet fromei used in glut te»U 


inaamuch as both require little pres- 
sure and have “gap fUhng’^ character- 
istics, making possible the joining of 
parts where perfect fitting is not always 
feasible 

Test conditions were as follows 
Synthetic resin bonded racquet (left) 
was soaked for 105 minutes m water 
at 160 degrees, Fahrenheit There was 
no delammation and no discernible de- 
terioration of the bond 

Animal glued racquet (second from 
right) after soaking for the same 
length of time at the same temperature 
showed complete delamination and had 
to be held t<^ether with tape 

The other two racquets in the pic- 
ture were soaked for 24 hours in water 
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at room temperature with the results 
shown 

For such applications as the assembly 
of station wagon bodies, boats, sporting 
goods, prefabncated houses and other 
uses where water resistance and per- 
manence of b<^>nd are requ ired , this 
resin adhesive has proved to be a 
worthwhile addition to the tools of the 
woodworker’s craft 

LIGHT-RESISTANT BROWN 

For Point, Promises 

Many Coloring Applications 

Brighter, cleaner, and more durable 
shades of brown colors for Industrial 
enamels, trim paints, wallpaper and 
other coated papers, textiles, and pos- 
sibly plastics are forecast m an an- 
nouncement of a new pigment color 
under the name “Auric Brown ” 

The pigment — chemically hydrated 
ferric oxide — is characterized by an ex- 
tremely small paiticle size, and prom- 
ises outstanding resistance to light for 
a wide range of products According to 
the Du Pont Company, it is non-bleed- 
mg in the usual paint, enamel, and 
lacquer finishes Also, the new brown 
is expected to show less tendency to 
chalk from outdoor exposure than 
standard iron-oxide pigments 

All the possible uses of the pigment 
have not been explored, although it 
has been shown to give very fast-to- 
light shades on coated and othei ixipers 
such as those used for wallpaper In 
addition, this brown pigment is expected 
to find use in emulsion paints show- 
card colois and possibly plastics 
Linoleum, tile rubber ind piinting 
inks remain to b< investigated as pos- 
sible fields of applualion 

FLOOR MACHINE 

Built Low to Reach 

Tight Spots, Avoids Bumping 

A N FXTRA-LOW disk-type machine of 
new design, for floor polishing scrub- 
bing, steel wooling, and other mainte- 
nance, has a special sidc-poIishing 
brush which cleans and polishes flush 
with the walls, even polishing the base- 
board 



Brush c1«ans desk legs, bosehoords 


The brush, which has bristles ex- 
tending beyond the circumferance of 
the disk and approximately two inches 
high, eliminates bumping and scratch- 
ing fuinituie It also permits fast, easy 
operation under crowded conditions 

The machine has been kept to an 
over-all height of less than 12 inches 
through the use of a “pancake-shaped ’ 
motor centrally mounted over the 
cleaning disk This permits the ma- 
chine to operate with ease in ‘ inacces- 
sible” places such as under desks and 
machinery 

Another advantage of the brushless, 
axial air-gap type motot is the ease of 
control it provides through a stabiliz- 
ing “gyroscopic” action. 

The floor machine, made by G H 
Tennant Company, has a handy wheel 


adjustment which allows it to operate 
in divided weight position with 50 
percent of the weight on the wheels, oi 
witli thf full pressure on the brush 
The adjustment permits changing brush 
pressure to meet varied needs Threc- 
jneh wheels swing up automatically 
when the handle is tilted for concen- 
trated weight position 

Sturdily built for use on all types of 
floors, Uie machine Hccoiiimodatcs — 
for nig cleaning — a steel tank which 
holds Water and soap solution for 
scrubbmg The liquid feeds to the cen- 
ter of the brush on operation of a 
lever and flows umformly through the 
bristles 

Othpr features of the machine in- 
clude a positive gear di ive, splash- 
proof protection provided by a stain- 


SEHSATIONAL WAR BARGAINS 


in LENSES and PRISMS 


ASSEMBLE YOUR OWN BlNOCULARSl 
Complete Optics' Complete Metoi Parts! 
(Delivery on Binoculor Sets Beginning January 30th) 
Save More Than Vz Regular Cost 

ABMY 8 7z5S BINOCCLAR8 
Here 0 an unusual opportu 
nily to lecure a Gne set ol 
Hmoculars at a subatantlal 
bRvUiif o( money Offered here 
aie complete Hrta of Optica 
uiid Metal Parts for the 
Ai my s M Id 1 X 60 Blnoop 
lurs (M 16 Is not tlio water 
proni model) Thesf* compo- 
iimts are nrw and alt ready 
tnr tLSHembly We supply full 
ImtrucUona Limit — 1 set of 
Metul Parts and 1 set of 
Optica to u customer 
MI-TAL FARTS— Set Includes 
all Metal Parts — completely 
nnUhed — for assembly of 

7 X 50 BlnrK-ulars N«^ machlnlnir required Bodies 
hove been factory hinaod and rmrred A sturdy 
brown leather Blni>r\>lttr Cars > inn Case iA In 
< luded with each set of Metnl Pftrt<! 

S(o<k 8 7 X50 MeUl Parts 135 M Postpaid 



TO KEFP roSTRI) OB all oar oew 
Optical Items send 164 and yonr nans 
and addrcMi to set on oar teawlar 
riuh msillng llil 


ARMY 8 6 X SO BINOCULABH tCnnt d) 
MKTAL PARTS OVLY^Model Ml • X 30 
Binorulsra No Optics All parts you nead 
You must do macnliilntf on must parts but 
not all No body cuverins material 
htock 8 6 X 30 Metal Parts 

$8 66 Postpaid 

umr8 FOR 0 X 30 niNUCl^LAB8 (No 
Metal Parti ) Slight seconds Cemented but 
not coated 

Stork tf5l23 8 S10 06 Postpaid 

SAME OPTICS AS Stork K 8 (6x30) 
but routed 

Stork tf5121 8 $12 75 Postpaid 

If you buy both the Binocular Optics and 
Ihe Bliiwular Mdal Parts >our purchase 
bocomcH subject to 20% Federal Kxcise 
Tax Be sure to add amount covering tax 
to your rtmlltHiice or )our order cannot 
be nilrd 

Optics and Metal Parts are Avalilable tor 
Monuiulsni a ninocular) For Complste 
OetalU Write for BnllHln »14-8 


OPTICS— Set includes all Lenses and Prisms you 
need lor assombUnK 7 x 50 BIrn»tul rrs Thest Op 
tics are in excrllent condition — i>erfect or near 
perfect — and have nrw low riffrcUon roatlng 
8tM,k «510£ S 7x50 Optics |S5 00 Fuitpairt 

NOTlCKf If yon buy both the Binocular Optic* and 
thr Binocular Metal Part* your purchase beeutnet 
subject to '*0% Fedcml RtHm Tot Be rure to odd 
amount cooerlso tax to i/onr umiltuTHL i yuur 
order cannot be /IHrd 

ARMY 8 6 K 30 BlNOf PI AKb 

No Carrying Case with any firts shown hriuw 
(None yet available in Biirphis Market) M 13A1 
seU are walei proof model M 3 K«t<t are not water 
proof I Itnit — 1 set to a Customer on ull Seta 
ho'^ n below 

CUMFLEIK OFTItS A MFTAI P4RTS — Model 
M ItAJ 6x30 llitio<ularN Lveruhlng you need— 
reuflv for assembly When hnlshni will look like 
n regular fnetorv Job rosUng %\ni to $120 The 
Optico aie new in perfect or near perfect run 
(liHon Have new low refleotloti coating Metal 
Parts are nrw and perfect all completely finished 
No J KChJning required Bodies ladorv hinged anrt 
(overrd Complete assembly Inslructtons Included 
Stmk ft 610 8 $40 00 Postpaid 

plus $8 00 tax ^ Total ^ $48 60 

(OMPLETF OFTUS A MET 41 FARTS — Model 
M 3 6 X 30 UinfM-alara The Optlis In this set 

are new perfect or near perfect Prisms have mw 
low reflection rnatlng Factory mounted Kve Plete 
und Objective Asscmbllra not ruultd Metal Purt^ 
R\e perfect new ready for jissi-mbh When Gn 
Ishrd this will hmk like a rcRuiar fadury Job 
except a name has boeii Glod off a rovrr plale 
No marhlning required Bodlax fuclorv hlnt»d 
and covered 

Ntoek #8318 135 60 Postpaid 

plus $7 00 tax — Total — $41 M 

METAL PARTS ONLY — Model M ISAI 6 x 36 
Rinocularik Nn Optics thtme Motal Fails dc 
scribed for Stock *830 8 

Stock 9 832 8 6 x 30 Metal Parts $25 00 Poatpald 

MFTAL PARTS ONLY — Model Ml 8 x 50 Binnr 
ulars No Optics Some machin ng on these Motal 
Parts required Bodies hinged and Prism Bhelf 
holes placed but you must tap them Prism 
Shelve* have been machined Six lead epiml 
focusing threads have been cut Some leax dim 
cult comptmenU you must thread and machine 
yourself, but alt material you need Is furnished 
except body coverlne material and Optica 
Steek ttti 8 9x30 MeUl Parte 912 66 Peetpald 


2' IHA ACIIKUMATIC TELESCOPE OBJFCTIVF 
V L 30 inches (Not a war suirivia Vlom> Thr 
Oovt used very few long focus (Objective litnecb 
so we had theao made for you First class lens 
ulUihle for Spotting Scopes Terrestrial Telescopes 
ei» Not (oated 

mock 6197 8 $16 66 Postpaid 

AIR FORCES GUN SIGHT 


With PolarIxiDx Variable Brnstty Altsrhmrnt 

Can hr used u-' 
Slide Viewer or 
take It apart and 
you ( (ui Kot Po 

Url^rlng Varlabic 
Dmtnty Attach 
nient Man gin 
Ounravc Mirror 
Kctlocior Plate 
Met II 1 Reticle 
Window lamp 
Housing Ring and 
Bead tllght The 
Polarlying attach 
n\t nt ulu is 
worth niunv limes 
the price of PiUlrr 
unit tonhifitK of 
2 Polarizing Fll 
tei H muunlcd wtth 
small handle 
which rotiitrp one 
around Ihc other 
Ma> be In 

FhutokiHphy Re 
search Expn imt ui-s a 1 iKht Oimnier etc 
Stw.k *908 8 $»66 Poitpald 

Rojnr tlnlt Without Polwrixlng Attachment 
stork *916 8 9Z 60 Postpaid 

HOMBER SlfiUriNI* STM ION A doubif end 
PerlMr<jpe Tvpc liiKlnimcnt of highest precision 
fi ft tail shipping wt 3fi0 lbs Orlg cost $9 850 
t oiml'ita of Miuncrous Lenst » Fi Istnx Mirror* 
Orais Motors Metal Parts and Electrical aadgeis 
Stock *914 8 $56 F O B Oklahoma 



TANK PRISMS— Plain or Silvered 90 46 46 dog 
534 * long 2 ‘b'' wide finely ground and polished 
Stork *3964 8— Slivered (Perfect) $2 00 Postpaid 
Stock #3066 8 Plain (Perfect ) $2 60 Pinipaid 

Stock #3106 8 silvered (Second) It 66 Poatpald 

8toek *3161 8— FUtn <S«ond) $106 Posted 

(Illustratad Book on Prisms iacludad FRIO?) 
WE HA\E LITERALLY MILLIONS OF WAR 
SUaPLVS LEN8F8 AND PRISM8 FOR BALE AT 
BABOAIN PRICFB WRITE FOR CATALOG 
8 — BENT FBKEI 


Ordtr by Stock No 

EDMUND SALVAGE CO., 


Soriffoction Guarantied 
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All Serious-Minded Production Men 

SHOULD HAVE THIS FREE BOOKLET! 


FORGING AHEAD IN BUSINESS 
comaiiu ■ mesutm of p«tticul«r un 
porutice to production men. Thte it 
your opportunity to obtain a copy of 
thu famoua book, which hai been de 
•cribad aa a ^^tumififf point in the 
livca of literally thouaande of men”l 
Althoujth "Forging Ahead in Bum 
neae" hae been dittributed to more than 
3,000,000 men, today’s timely edition 
was written in the light of recent world 
wide developments Its 64 pages repre- 
sent more than three decades of sue 
cessful experience m training men for 
leadership in business and industry 
It demonstrates the method which 
the Alexander Hamilton Institute uses 
to give you immediate help in your 
present position, while preparing you 
for post-war opportunities. Subjects 
directly related to the work you are 
doing now, PLUS other subjects of 
fundamental value to the business 
executive, are discussed in the book and 
placed m significant relauon to one 
another Thus, a helpful, over oU pic- 
ture IS provided 

Said one man who had sent for 
"Forging Ahead in Business": 

"/n thirty mmutts tht$ little hook 
gave me a clearer picture of my 
buttnesi future than IWe ever had 
before " 

and that represents the opinion of 


the Institute’s 400,000 subscribers, in 
dudtng 134,000 production men! 

The booklet further explains how it 
IS possibla to offer this essential train- 
ing m a minimum of time, how the In 
stitute program fits in with the most 
crowded of post war schedules. 

Among tbf prominent industrialists 
who assisted in the preparation of the 
Course, which is described in "FORG 
ING AHEAD IN BUSINESS" arei 
Alfred P Sloan, Jr , Chairman of the 
Board, General Motors Corp , Thomas 
J Watson, President, International 
Business Machines Corp , and Frederick 
W Pickard, Vice President and Direc 
tor, E. I. du Pont de Nemours 6C Co 

S»nd for 

“FORQINQ AHEAD IN BUSINESr 
TODAYI 

Frankly, this booklet has no appeal for 
the immature mind It does not interest 
the man who, for one reason or an- 
other, is wholly satisfied to plug along 
m a mediocre job But, for the alert, 
future-minded individual— -the man with 
ambition and "drive" — ^''Forging Ahead 
in Business" has a message of distinct 
importance If you feel that it is in 
tended for you, don’t hcaitate to send 
for a copy today Simply fill in and 
mail coupon below 



AUxandtr Hamiltoa Institut* 

D*pt 71 Wait 23rd StrM«, Now York 10, N Y | 

ALEXAMDER 

In Canada, 94 Wellmgton St, WmI, Toronto 1, Qnt 
Ptaaao mail roa without coat, m copy of th« 64’paa* 
bnok—’TORGING AHHAD IN BUSINESS ” 

HAMILTON 

Nam* 

( 

Firm Nama 

INSTITUTE 

DuatiMM AddraM 


Position 


Homo Addrau 


less steel brush skirt, and kn adjustable 
handle which moves easily to any op- 
erating height Weight of the machine 
equipped for use is about 100 pounds 

DIAL THERMOMITiR 

Has Manualfy-Sof 

/nefex Poinfer 

Indicating maximum or minimum tem- 
peratures reached, a new all-metal 
thermometer has an auxiliary red index 
which is manually set by a finger knob 
that protrudes from the center of the 
scale glass 

When a record of the lowest tempera- 
ture reached is desired, this index is 
placed to the low side of the tempera- 
ture pomter The pointer will move the 
index to the lowest temperature reached 
during any operating period, and the 
index will remain at that low point 
until manually re-set For a record of 
the highest temperature reached, the 
index is simply set at the high aide 
of the pointer 

This new mstrument, called the Max- 
Min, is now available in two models, 

V IS.- 



Temperatures reoched ore recorded 

with scale diameters of three and five 
inches respectively It is also available 
in all the usual ranges, and m stem 
lengths from 2¥^ to 48 inches 

It is claimed by the manufacturer, 
the Weston Electrical Instrument Cor- 
poration, that this thermometer fills the 
need for a low-cost device which will 
provide an accurate record of high or 
low temperatures, such as on trans- 
formers, sterilizers ovens, chemical 
equipment, and so on, as well as in 
many processing operations throughout 
industry 

NEW V-BELT CONTROL 

Provides Greofer 

Speed Se/ecfion 

Two STANDARD cross-secUon V-belts 
and four variable-pitch pulleys make 
up a new planetary power transmission 
unit which provides infinite ratio, step- 
less speeds frord full to zero and into 
full reverse at constant torque Of two- 
horsepower capacity, a slight change in 
the variable-pitch pulleys of the Speed 
Selector brings a large change in out- 
put speed through the multiplying ac- 
tion of the planetary mounted on the 
motor or driven sh^ of the machine 
on which it is used, eliminating need 
for special mounting brackets, or extra 
guar^ 

In operation, the Variable- V-Plane- 
tary Speed Selector system compares 
the ratios of two V-b«lt drives and ap- 
plies the difference in speed to output 
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shafts With the ratios equal the difTer- 
tnce m speed and output shaft speed is 
zero If the ratio of one drive is greater 
(Kan the other the output shaft rotates 
forward at a speed proportionate to the 
difference in ratios If the ratio is less 
the output shaft operates in reverse In 
the same proportionate ratios Speeds 
from 400 revolutions per minute to 
zero, forward and reverse, can be ob- 
tained 

All changes are made by a hand con- 
trol wheel, which alters the pitch di- 
ameter of the center pulleys so that as 
one is increased the other Is decreased 
and the change is imparted to the outer 
pulleys by the wedging action of the 
V-belts The control is mounted on the 
input shaft of the driven machine by 
a tapered collet The wheel thus con- 
trols diameter of all four pulleys with- 
out use of springs or complex linkages 

Frame construction of this Variablo- 
V-Planetary, a development of the 
Speed Selector, Inc , and The B F 
Goodrich Company, is of light-weight 
aluminum with cast iron sheaves for 
long wear 

THERMIC FIRE ALARM 

Offers New Safety 

To Form one/ fnc/usfry 

Cdntrollcd by a network of thermo- 
stats, a new fire-protective systwn for 
homes, farms, and ^dustrial plants 
warns of dangerous changes in tem- 
perature, in addition to serving as a 
fire-warden The thermostats are 
spotted in 15 strategic locations about 
the property, with one control and in- 
dicator unit at a central point 

When outbreak of fire causes a cnti- 
cnl temperature rise at any one of the 
'hot’' thermostats, the message is trans- 



I Shows locotion of fire 


mitted to the control unit which rings 
a bell, switohes on a red light, and 
designates on a meter dial the location 
of the trouble The watchman or farm- 
hand thus can render instantaneous 
attention, an important factor In fight- 
ing all fires 

Standard equipment includes 15 mas- 
ter thermostats, one for each of the lo- 
cating areas on the meter, but extra 
auxiliary thermostats can be obtained, 
with virtuaUy no limit on the number 
it is possible to use in the one system 
Up to 300 auxiliary thermostats may 
be wired into a single area, ea< h ther- 
mostat being effective for an area of 
4800 cubic feet 

There are also “cold” thermostats 
which warn against dangerous drops 
in temperature 

A final safety feature provides that 
if a wire or thermostat is accidentally 
broken somewhere m the system, 
known as the Detecto-Master, the 
alarm bell will ring, the red light will 
flash and the dial -needle will register 
the area of damage, just as if a critical 
temperature change had occuned 


TRUCK SEAT 

Eases Job for Long-Haul 
Drivers, Fits Most Cabs 


OoMBiNTNG a direct, double-action hy- 
draulic shock absorber, variable-rate 
toil spring to accommodate a driver of 
any weight, and an alloy torsion bar- 



Sprmg odjusti for driver's weight 


steel sway bar, the entire assembly of 
a new truck seat is rubber mounted 
and guided, up and down, on friction- 
less bearings 

The truck seat is available for in- 
stallation on most makes of trucks 
built since 1938 and on models ranging 
from light duty to heavy duty, cab- 
over-engine types, and others used as 
cross-country haulers, truck-trailer 
fleets, food trucks, oil trucks, farm 
trucks, and automobile carriers The 
unit, made by the Monroe Auto Equip- 
ment Company, is a companion to a 
bimilar type of seat made for tractors 


MASONRY DRILLS 

Use Carbide Tips, 

Now Cost less 

iMTROviD line of masonry drills 
now includes 15 sizes, ranging from 
3/16 inch nominal diameter to inch 
nominal diameter — ^sufficient over-size 
allowances are provided for proper hole 
size required for installation of such 
devices as expansion shields, anchors, 
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South Bend Precision Lathes are de- 
signed and built for efficient machining 
in the laboratory, toolroom, production 
plant, or small shop They offer accu- 
racy that permits close tolerance work 
and smooth finishes, versatility for per- 
forming a wide variety of operations, 
and dependability that assures trouble- 
free service These are but a few of 
the reasons why South Bend Precision 
Lathes have earned for themselves a 
reputation for producing more and 
better work faster, eosier, and more 
economically Perhaps there are places 
m your plant where they can improve 
machining operations 
and reduce costs 


WeiTK roe CATALOO 
CstiftOB LOO O Amt 

»«uth B«nd fcnclna Lath** 
Toolroom Lathoa With 10 11^ 

14 l/a otMl 10 awlnas BnO f>rvcta 
tonTurrol Lolhoawtth 1-col 

lot coiMclly Writ* for H today I 



a SOUTH BEND LATHE WORKS 

4U K. Madlooa %t , Sovth OonB 12, InaiOM 
Lath* BwJMwa elite* lao# 
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VEEDER-ROOT INC. 


ARMY AUCTION BARGAINS 

Ccid«t cart box, blocb S 30 ooch 

Anliquo oil cup 33 

Krog roar tiBbt, now 1 00 

Shot gun nlpploc 35 

Army jo^ wrow, 32" docod 1 75 

Rovelvor koldor. Mack, col 45 45 

AAouftor book 45 

Angulor boyonot, col 45 90 

Lood ladto, 6^/^" bowl 1 BO 

Flint pUtel borrol 4 * rutty 35 

Ffintt, oMortod 12 for 51 00 

AwOftOd ■ercwdrlvori 12 for 1 00 

Pricci do not Includo pottago 
Artlcltta shown In tpeclal circular for 3c lUmp 
1045 cataloff 308 pa«n over 3 000 llluatrationt 
of guns pTttoU tabert helmets medals but' 
tons eto mailed la U B for one dollar 

FRANCIS BANNERMAN SONS 

501 Broodwoy Now York 12 N Y 


CHANITE SEIF-WEIDINO FlUX 
REPAIU Ml ELECTRIC HEATING ELEAAENTS 
So simple anyone csn make repairs in your 
broken or burnt out olectnctl appliancas 
irons, toattert, stovss dt etc Guaranteed 
nothing like it From our mints to your 
appliances $1 00 per package. $7 50 per 
dot Stick form 25< $2 00 per dot 
CHANITE SALES COMPANY 
914 South AAoln Fort Worth 4, Toxos 


For Scientific & Technical Books 
Try our Book Department 
SCIENTIFIC AMERICAN 


NOW! The ONE-UNIT 

HEARING AID 

Thousands Have Waited for 


The Ne« 




HIAWMG mo 


THIS IS ALL JW 
YOU WEAR^ 

No Separato Battary Pack 
No Danghng BattofYCordt 

Tho tiny new BEI^TONE 
Mono Pac la about S aizo 
and weight of old-atylo 
hearing aids yet ao 
powerful you hear even 
whtapers/ Get helpful 
facta about this new 
•*MIRACLh * Bid in valuable FKLE 
book about deafnesB 

BELTONE HEARING AID CO. 

14S0 W IWi $L, DifLSC 72 Ckle^p I, HI 


FR£E BOOKLET 


f Baltona Haarlng Aid Co 
Dept. BO 72 14BOW lOthmt.,Chleageai.lll. 
PloiM ssM me y Ith F booklet abont dnafneaa and what 
e ttgpk to overt imiL it 




can be t] 




Addre^ 

T’owm 


and toggle bolts The price on each 
drill size hat been reduced some 40 
percent below previous levels, and the 
new Carboloy drill design features a 
solid round shank without flutes which 
gives greater strength and maximum 
possible support to the cemented car- 
bide cutting tip 

It is reported that the round shank 
actually gets dust out of the drilled 
holes better than the former fluted de- 
sign The drills come individually pack- 
aged, together with complete operat- 
ing and service instructions The six 
most commonly used sizes are available 
in a sturdy canvas kit, the set compris- 
ing 3/16 through 5/8 inch -nominal - 
diameter drills 

The Carboloy masonry drills art dt - 
signed to be used in any rotary portabh 
di ill or hand brace, thereby ehmmating 
noisy, time-consummg hammer-and- 
chisel work This feature makes It po^- 
bible for workmen to use the drill dur- 
ing business hours with a minimum of 
disturbance to the building occupants 

FLASHLIGHT CELL 

Confoins Improved "Mix," 

Doubles Former Capacity 

HIGH-ENERGY gener il purpose flash- 
light cell which lb said to have double 
the capacity of its predecessors with 
no increase in size is based on an im- 
proved chemital mixture contained in 
the cell 

Each cell, of 1 1/2 volts, weighs only 
3 1/3 ounces In this limited space arc 
packed 10,890 foot pounds of energy 
according to the National Carbon Com- 
pany, Inc 

TRANSVERSE TESTER 

Applies Load Automatically, 

Registers Breaking Point 

A CAPACITY up to 10 000 pounds, hy- 
draulic operation, and high sensitivity 
are features of a new transverse-test- 
ing machine with equal accuracy and 
efficiency on various specimens up to 
its full capacity 

The michine, Model TR-1, made by 
Steel City Testing Laboratories, is 
easily operated and supplied with elec- 
tric-motor drive at voltages to suit 
available supplies The load is applied 



Controlled tronsverso foods 


automatically, at speeds sel^ted by 
the operator 

A gage is furnished on which a maxi- 
mum-indicating hand remains station- 
ary when the specimen breaks, per- 
nutting the operator to get accurate 
readings even though he is not look- 
ing at the dial when the ultimate 
breaking point is reached Gages may 
be calibrated in kilogram loads if de- 
sired 

CENTER DRILLING TOOL 

Features Automatic Centering To 
Simplify and Speed Production 

HIGH production center drilling 
machine with automatic centering and 
clamping is reported to be so simple 
in operation that a minimum of skill 
IS required, enabling “green” operators 
to do concentric centeiing on a wide 
range of stock sizes Contributing to 
the high productivity of the Detroit 
Tap and Tool Company’s machine is 
the use of only a single lever to con- 
trol all operations, including automatic 
positioning, clamping, and feeding the 
drill 

The self-centering vise automati- 



Skilled operator not needed 


tally clamps the work in concentric 
almcment with the centering drill 
The vise is actuated by an hydraulic 
cylinder, controlled by a three way 
valve actuated by an extension of the 
drill head feed lever Two racks mating 
with a fixed pinion transmit opposed 
vertical motion of exactly equal 
amounts tG the upper and lower V- 
block jaws of the vise One of the 
racks is integral with the hydraulic 
cylinder plunger rod True vertical 
alinement is maintained by mounting 
each of the jaws of the vise on hard- 
ened and ground adjustable ways 

The jaw opening for loading is ad- 
justable to maintain minimum travel 
of the clamping V-blocks, thereby mak 
ing the clamping of the slock prac 
tically instantaneous The hydrauln 
cylinder is of special construction 
as to give a ‘^cushioned” grip on Ui3 
stock 

The drill head is of the cartridge 
type with high precision ball bearings 
and travels on hardened and ground 
adjustable ball bearing ways The drill 
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hM thm fpeedft— 1250, 2400, or 5200 
revolutions per minute — obtained 
through a V -belt step pulley drive 
from the spindle drive motor Another 
motor drives the gear type hydraulic 
pump through a flexible connection 
Drilling depth is quickly adjustable 

BROACHING TOOL 

Rotary in Action, 

Has Long Cuffing Life 

M ADE with high spiral or helical cut- 
ting edges, a new broach, when end 
pressure is applied, Is said lo remove 
metal in a true shearing minner 
Called a Shearcutter Rotary Broacher, 

aiiJiiBwaw 

For producing true, round openings 

the device is described as producing ac- 
curate holes with an excellent finish 
The cutting edge of the broach forms 
a circle, consequently there is no tend- 
ency to produce elliptical, bell- 
mouthed, or uneven holes Savings in 
production costs and a cutting-edge 
life five to ten time*^ longer than ordi- 
nal y tools, before regnnding is neces- 
sary, are other features claimed for the 
tool 

GLASS-MICA PLASTICS 

Formed fo Vonefy of 
Shapes by New Techniques 

^^DVANCws made in the injection-mold- 
mg processes of mycalex, a cciamic- 
Uke plastics, and improved methods 
that hove resulted in reduced tool costs 
now promise to increase the mateiials 
economic practicability Previously the 
General Electric material m molded 
form was used almost entirely for 
electronic equipment because of the 
limited number of shapes which could 
be produced Now, it is reported pos- 
sible to mold the material into a much 
greater variety of shapes 

Suggested uses have been enlaiged 
to include rotating equipment, control 
equipment, heating devices, motor parts 
welding equipment, and insulition for 
aeronautical ignition equipment My - 
calex IS a stone-Iikc product composed 
of ground mica and t special glass It 
can be molded to tlu desired shapes 
with or without metil insiits by either 
the compiession- or injeclion-molding 
processes and can be nuchincfl 

CIRCUIT TESTER 

Combined with Screw Driver 
In Convenient Tool 

C^NLY one hand is needed to test house 
md commercial currents, appliances, 
electric fixtures oi automotive spark 
plugs with a new combination elec- 
trical testing instrument and screw 
driver A neon bulb housed m the 
Catalm case of the tool lights up to 
indicate electiical current When the 
cap, which also is constructed of Cata- 
lin, IS unscrewed, the screw driver Is 
exposed and made ready for use The 



Dual purpose, $afa to use 


tool-steel shank is covered with a 
plastics insulating sleeve 

In testing house and commercial cur- 
rent, the cap is removed and the screw 
driver tip placed in the socket or on 
the wire being tested To test spark 
plugs thf unit IS left intact and the 
screw on top of the cap is touched to 
the plug The glow of the neon bulb 
indicates a current flow Called the 
Tes-L-Amp, the tool should be of aid 
to automobile and aircraft mechanics, 
electricians, and so on 

BLOWN RUBBER 

Is Ideal as 

Retngerafion Insulator 

LiGHTtn than cork, and resistant to 
hio, rot, acids oil, vermin, and ter- 
mites, a new insulating material is 
ivailablc for use in refrigerators and 
ficfzing units This matcual, known 
as cellular lubber can be made in 
cithei hard or soft form, and is said to 
be more cfifitive as an insulator than 
tork It will not absorb moisUxre, and 
therefore is especially iccomrnendcd 
foi refrigci itor trucks where present 
insulating materials absorb hundreds 
of pounds of moisture adding consid- 
erably to the gross weight of the ve- 
hicle 

CclluUr lubber is made by an ex- 
panding process in which chemicals 
containing nitrogen are mixed into a 
mass of rubboi The nitrogen up<jn re- 
lease acts as a blowing agent produc- 
ing tlnnisands of microscopic cells, each 
one sepuated from its neighbor 

During the war cellular rubber was 



Light weight insulating boord 



• . . or Strange 
Natural Law? 


the premonition or strange 

feeling thir preceded the death of a 
relative the incident you remembered 
before It hippencd Have you had 
these or similar c'xpenenccs'^ Are you 
brushing them asidc^ Can they be tx 
plained in such vague terms as super 
stition or supcrnaturalism Or, arc 
there fiat mat la us of mind governing 
these things-^ 


FREE Book Explains 

Join the ranks of thinking men and women 
tj<.c lo rht hottom ot rhinos' Why he afraid 
ot k!n>wledgc when its acquisition can 
hrin^ iinmc isurahlchippincssandachieve 
mvni'’ Itt the Rositrucniis (NOT a reli 
gum) hhow you how to use natural laws 
ifjei Write for hscinanng TREF hook 
T/i Al/i/fM <f which txpUins fully 
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f. 

/ak* Your Own 

TELESCOPE 

JJXTENSIVE, practical instmcUons 
for making excellent trletcopes 
capable of Reriooa astronomical 
workf including the glass mirrors 
and at a cost of less than |25 for 
matenals, arc presented In 

AMATIUR TILESCOPI 
MAKING 

(500 pofiM, 314 UluttrDftofu) 

94 00 po t tpald doniMticj feralfn $4 35 

^FTER you have made your tele 
KCope, there will he other optical 
apparatus that you will wont to 
make Tlien the book you will 
need is 


AMATEUR TELESCOPE 
MAKINCS— ADVANCED 

(450 pG 9 M« 341 lll m tr w tluo) 

$4 00 pMt^d, daw— feraiaN 33 Jt 

Ask for detailed information on 
these two practical books on an im 
porunt scientific hobby A postal 
card Will do 
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MAGIC ELECTRIC WELDER 

110 volt AC'DO wslds brsMs soldtrt cuts 
all inttals taiy to us« Cull directions Com* 
piste with power unit flsxne and metallie are 
atiaohmenU carbona fluxes rods mask tJMd 
by the Navy POr profesalonal or hobbylit 
Only 119 M 

MAGIC WELDER MFG CO 

339 Canal SL Dept New York city 
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Eny to Phto CHROMIUM 

OOID, SILVER, NICKEL, COPPER 
For Pfeoture ond Profitf 

ir you have a workshop — at home 
or in bosliMBW— you need this new 
Warner EleotropLater At the stroke 
of an electrlfled bnufa you oan 
eleetroplate models and projects — 
you ean replate worn artlolee fau- 
eete tools fixture# silverware etc 
with a durable sparUlof ooat of 
metal Odd. BOver, GbromlunL 
Nickel Copporor Cadmium Method 
is easy simple qulek Everythlni 
furnished — eoulpment complete, 
ready for use fiy doing abUof wrt 
for othert, yovr macJUfU ean pay for 
ittelf wUMn a 8o make your 
^ Wimer 

I. liSS: 
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FREE Details & Sample! 
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Ufltd in tht production of light-weight 
dome* to protect delicate radar equip- 
ment and in the wings of airplanes as 
supports for fuel tanks Not xmtil now 
has this product of the United States 
Rubber Company been available for 
civilian Insulating purposes 

PLATING LABORATORY 

In MiniafurD, Facthfafes 

Control Terfs 

Designed for either routine control of 
plating solutions or the most exacting 
research work on electroplating prob- 
lems and processes, a new control table 
laboratory unit can plate test panels 
under closely controlled conditions so 
that the results of additions, impurity 



Control tobla oidi in close obsorvo> 
tion of electroplating operations 


removal treatments, and variations in 
operating conditions can be observed 
The Diggin Electroplating Control 
Table consists of a modem laboratory 
table, constructed throughout of steel, 
with a special corrosion-resisting fin- 
ish The working surface is selected 
calcite-free alberene stone On the con- 
trol panel are mounted all instruments 
and service outlets required for elec- 
troplating tests The current in each 
circuit is controlled by a stepless car- 
bon-pile rheostat and an off- on switch 
A heavy-duty switch makes it possible 
to connect the entire load to either 
generator or battery, and by flipping 
two toggle-switches the generator Is 
connected to the battery for charging 
An electric timer is provided for ac- 
curate timing of tests A red pilot light 
is in operation during the test, when 
the selected time interval has expired, 
a green pilot light goes into operation 
Simultaneously with a warning buzzer 
A convenience outlet is located at one 
side for operating motor- driven stirrers, 
electric hot plates, immersion heaters, 
and similar accessories Two compressed 
air outlets with needle valves arc pro- 
vided for air agitation of electrolytes 
or for the operation of an air-driven 
stirrer 

INDUCTION HEAT ACCESSORY 

Rotates Work Ptoco, 

Allows Immedtafe Quench 

Combined in a single unit, a compact 
hydraulic rotary spindle and quench 
ring is designed for use with any type 
of induction heating equpiment This 
device simplifies the handling and heat 
treating of parts requiring rotation 


during the heating cycle and subse- 
quent quenching while in position 
The work piece is located on a 
spindle which is actuated by a water- 
driven turbine, fed through standard 
hose and nozzle attachments at the base 
of the unit The q>eed of rotation is 
controlled by varying the flow of wa- 
ter 

Portable, the combination unit can 
be moved from one coil to another 
Wherever the operator places the unit, 
rubber suction cups hold it firmly in 
position, it is explained by the maker, 
the Induction Heatmg Corporation 
Further flexibility is achieved by 
interchangeable quench rings and 
adaptors, which are available in four 
sizes, 4%, V, 9, and 12 inches inside 
diameter 

Called the Ther-Mbnic rotary spindle 
and quench, the accessory through ro- 
tation of the work eliminates the neces- 
sity for precise location of the work 
in the coil and insures uniformity of 
heat treatment of such parts as gears, 
splines, pulleys, and similar circular 
pieces 

COATING MATERIAL 

Supp/anfs Vegofable Oils, 

Forms Tough, Rubbery Film 

NEW aqueous flJm-forming material 
holds special interest for the paint, 
paper, and textile industries Called 
Dow Latex 512, it will provide an im- 
mediate source of supply to those in- 
dustries who are facmg short supplies 
of vegetable oils such as linseed 
The material is described as a com- 
bination of styrene and butadiene 
which when air dried forms a rubbery 
and tough film with excellent pigment 
binding properties and a high protec- 
tive value Its compatability with many 
aqueous emulsions or dispersions of 
resins, oils, varnishes, starches, waxes, 
casern, plasticizers, and water soluble 
gums and pigments is another of its 
important characteristics. 

PLASTICS SHIELD 

Guards Eyes While Permitting 
Recovery of Particles 

T OUCH and transparent, a Plexiglas 
device which simultaneously protects 
workers’ eyes from flying metal par- 
ticles and provides for the efficient 
recovery of gold particles or “sweeps” 
in the production of dental appliances 



Woricar'i ayai profacted 
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IS typical of many guards now popular 
In industry, because they permit the 
operator an unobstructed view of his 
work. 

Easily cleaned with soap and water, 
these transparent plastics shields are 
an answer to worker-protection prob- 
lems in fine grinding The shatter-re- 
sistant quality of Plexiglas combined 
with its light weight (one half that of 
glass) provides the worker with safety 
protection when working with fast- 
moving machines requiring delicate or 
precise operation 

AIR^WATER GUN 

Speeds Cleansing of 

Inoccesslb/e Ports 

CiOUPLCTELY controllable by a finger- 
tip lever without the necessity for 
valve adjustments, a new, light-weight 
air and water gun is designed for eco- 
nomical, time-saving, high-pressure 



No volvc odiuslments needed 

rinsing and removal of loosened dirt 
and grease from Inaccessible parts of 
equipment and machinery This compact 
gun Ls particularly suitable for use m 
all types of maintenance and repair 
units in the automotive and aircraft 
fields It operates on regular air and 
water pressures and connects to stand- 
ard fittings Since there are no valves 
to open or close, no adjustments are 
required The gun manufactured by 
Turco Products, luo fits snugly in the 
hand of the operator, who merely de- 
presses a single lever to produce a 
high-pressure spray 

SPRAY-WASH MACHINE 

Is Rubber Linedr 

Comes Ports on Conveyor 

Intended for continuous pickling and 
washing of any metal part requiring 
surface preparation for the application 
of enamel or other coatings or for the 
removal of scale, a new spray-type 
machine incorporates a conveyor onto 
which pieces are fed at the entrance to 
the machine and which carries them 
through the spraying and washing 
cycles The pieces emerge acid-free and 
ready for the succeeding operations 

Each cleaning unit is designed in- 
dividually to suit the particular manu- 
facturing problem and is lined with 
rubber, according to The B F Good- 
rich Company TTie machine has been 
used successfully for pickling cartridge 
cases and preparing steel hollow-ware 
for enameling Advantages cited for the 
machine over the dip method widely 
used Include straight line operation, 
materials requiring minimum handling, 
and standardized production, no special 
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THE HENRY SYSTEM 
Of Finger Print 
Clasalfication 
and 

Identification 

If now in UM by mo*t 
of the Police Departments m the 
United States. It is also the system 
which applicants for many Civil 
Service positions must master before 
they can successfully fill oil require- 
ments. 

The only book baaed on the Henry 
System is Frederick Kuhne's 

**THE FINGER PRINT 
INSTRUCTOR” 

In thu 182 page book^ written by a 
noted finger print expert who was 
for many years in the Bureau of 
Criminal Investigation, New York 
Police Department, will be found 
complete uutructione on every phase 
of the work from uking the prints 
to final identification Numerous 
photographs and reproductions of 
pnnts make all details clear 
Used by many governmental and 
industrial personnel dspamnenti 
and by the FBI 

$4 25 postpaid (Domestic) 

60 postpaid (Foreign) 

Ordar from SCIENTIFIC AMERICAN 
24 Wist 40tli Stratt, Ntw Yark 18, N. Y. 
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INVENTORS 

Patent Laws Encourage the de- 
velopment of inventions The Rules of 
Practue of the U S Patent Office ad 
vises — unless an inventor is familiar 
with such matters — that he employ a 
competent registered attorney, as the 
value of pnltnts depends largely upon 
the skilful preparation of the speci 
ficnlions and claims Write for fur- 
ther partu ulars as to patent protec- 
tion and procedure and “Invention 
Record” format once No obligation 
McMORROW, BERMAN B DAVIDBON 
Ref^isiered Patent Attorneys 
175 T Victor Building Wash 1, D C 
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equipment being required for handling 
pieces of different ^apes and sizes 

Also, it IS said that the spray prin- 
ciple IS most efficient, smee under pres- 
sure it removes scale and foreign mate- 
rial faster and more thoroughly Hol- 
low-ware articles, which tend to float 
or develop pockets in a dip system, are 
cleaned completely by the spray proc- 
ess In one operation for example time 
for pickling is reduced to four minutes 
from the 15 mmutes it required in the 
old-type dip process 

UNDERPASS GEAR CUTTER 

Stops Up Production, 

Roducos Tool Wear 

1NCRKA5K in output of 200 percent 
per gear-fiiushing machine — ^brought 
about by combining underpass shaving 
and “curve-shavmg” — ^was recently re- 
ported by a motor-vehicle manufac- 
turer The gear on which comparative 
runs were made was a cast-iron tim- 
ing gear for automobile engines^ an 
8-pitch, 24- tooth type with a % inch 
face Stock removal la approximately 
004 to 006 inch over pins 

Originally about 36 gears were 
turned out per hour, but the use of the 
underpass curve-shaver increased the 
output to 110 gears per hour Operating 
on the principle of tangential rather 
than in-feed of the cutter, the machine 
does not use lateral cutter reciproca- 
tion The cutter is reciprocated once 
tangentially to the gear while tho two 
are rotatmg in mesh 


WORK 




Cuts on tongentiol principlo 


With aXeS of cutter and gear crossed, 
the cutter moves tangentially under 
the gear Cutting starts on both tooth 
faces as well as at one end of the 
teeth ds the cutter is moved along the 
tangent line towards the gear The cut 
sweeps across the gear face as the 
cutter moves past the gear, then re- 
verses and sweeps across the gear 
face to impart the desired finish to the 
gear teeth as the cutter returns to Its 
origmal position This shaving method 
IS said to give a smooth, even cut and 
to distribute wear across the entire 
face width of cutter inatead of con- 
centrating wear on center of cutter, 
according to the Michigan Tool Com- 
pany 

The cutter automatically produces 
the desired form without any mechani- 
cal action to change relative cultcr-to- 
gear positions since the curve-shavmg 
action that retains the correct involute 
form but thins the cross section down 
a few thousandths towards the ends of 
the teeth is built into tlie cutter itself 

BOTTLE LABEL GLUE 

Resists Storage Moisture, 

Economical to Apply 

Dkscribfd as a “jelly’' glue, a new 
Idbel-machine adhesive is reddish 
brown in coloi odorless and supplied 
in proper body making it ready-to-use 
in the gum pot The jelly character of 
the glue piovidts a tough, flexible, non- 
crystallizing glue film that withstands 
considerable water immersion and re- 
sistance to the damp atmosphere of re- 
fngeiators ^nd ice boxes Its resistance 
to water makes possible its use on wet 
bottles, avoiding dilution of the adhesive 
when applied 

Called Cooler-Proof Label Machine 
Glue, the adhesive must be applied in 
a thin film to obtain maximum tacki- 
ness to hold paper labels In place on 
the glass This is a distinct advantage 
resulting in exceptional mileage and 
coverage per pound One filling of the 
gluo pot IS said to serve the average 
labelei on t full eight-hour shift Re- 
turned bottles aic easily cleaned of 
labels and glue through regular wash- 
ers and soaker equipment without re- 
sorting to special cleaning compounds, 
according to Paisley Products, Inc , the 
manufacturers 

LAMINATED AIRCRAFT WING 

May Prove Aid 

To Supersonic Flight 

Rkphesentinc a complete departure 
from contemporary wmg design, an 
aircraft wing of laminated fiber-plas- 
tics, using cellular cellulose acetate as 
a core, has been successfully tested 
Cellular cellulose acetate, a lighter- 
than-cork foamed plastics material, is 
bonded between skins of glass-rein- 
forced laminates and provides a firm 
support for these thin, high-strength 
materials The sandwich-type con- 
struction provides an extremely clean 
interior, entirely free of evurtomary ob- 
structions such as ribs and other struc- 
tural bracing 

The wing, whose construction re - 
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qulred only six gtructurai parti, has 
withstood 105 percent of the reqxiired 
design load without any buckling or 
wrinkling 

The laminated cellular cellulose ace- 
tate, produced by Du Pont, has been 
found to be a good insulator against 
noise — a bane of pilots and passengers 
— and against heat or cold The in- 
milating properties were said to make 
the new type of construction especially 
worthy of consideration m the build- 
ing of refrigerated freight planes 

Army Air Force engineers say the 
successful development of the wing 
demonstrates the practicability of using 
the new materials for the complete 
structure of an airplane Higher speeds, 
due to the absence of nveta and bolts 
and the greater rigidity of the sand- 
wich structure, are also predicted 

The plastics wing poses the possi- 
bility of finding a material which can 
withstand the rigors of supersonic 
flight better than metal As aircraft 
speeds get faster and faster, the 
smoothness of the wing surface be- 
comes more important, since the slight- 
est scratch can set up violent turbu- 
lence when the verge of sonic flight 
Is reached 

ACTUATOR MOTOR 

Allows Remote Operahon 

Of Controls and Switches 

NEW light midget rotary actuator 
for application in aircraft and other 
industries, where extreme light weight 
and small size are primary considera- 
tions, weighs only 0 60 pounds, and 
has been designed for loads ranging 
from 01 to 150 pound inches, and 
speeds from 2^ to 375 revolutions per 
mmute 

The Model 181 actuator incorporates 
the newest Lear motor of intermittent 
duty, split-series or single-field type, 
developed for either reversible or con- 
tmuous rotation It has output ratings 
varying from 0 4 to 15 watts at 24 volts 
direct current 

Because of the wide variations in ap- 
plications for these rotary actuators, 
the maker, Lear, Inc , offers them with 
or without limit switches, and for mul- 
tiple positiomng Where very accurate 
positioning is required, a brake can be 
provided between the motor and gear 
box Also, a magnetic Diskonncct clutch 
can be supplied for special applications 
requiring a free running output shaft 
when the unit is not energized elec- 
trically 



Light, compact, high torqse 


A feature of the Model 181 is an ex- 
tremely light and compact gear box, 
so designed that various gear ratios 
may be obtained with slight adjust- 
ments Four standard gear reductions 
are available 

Tile light-weight actuator was de- 
veloped for such applications os remote 
valve operation for fuel, oil, and air 
systems, tuning motors for radios, re- 
mote controls, such as operation of 
camera shutters, doors, and dampers 
of the butterfly and balanced types, 
busmess machines, computers, index- 
ing machmes, and so on 

MOISTURE-SET INKS 

Are Safe, 

Rapid Dryers 

Rapidly coming mto use in the print- 
ing of wrappers and packages for food, 
candy, and tobacco is a new type of 
odorless, non-poisonous, and quick- 
drymg ink* 

These new inks must be wet to be 
dried, and consist of colormg matter 
held in a resm which is dissolved in a 
solvent, such as dipropylenc or dl- 
ethylene glycol When water is added, 
the coloring matter drops out of solu- 
tion and is deposited on the paper in a 
thin, hard film If the inked paper Is 
sprayed with steam, the ink will dry 
uistantaneously, but the moisture in 
the air is sufficient to set it in 10 to 20 
minutes The new steam -set inks 
strengthen the paper instead of weak- 
ening It as do many other Inks 


Unfortunately, the resins and sol- 
vents used in steam-set Inks react 
harmfully with many desirable pig- 
ments, but pigment manufacturers are 
now said to be mvestigating to deter- 
mine which of their products can be 
used 

PROTECTIVE PLASTICS 

Passes Visible Light Absorbs 

Infra-Red and Ultra-Vtolet 

T RANSMiTTiNG only Visible light, a plas- 
tics material known as Infropako ab- 
sorbs infra-red and ultra-violet rays 
Similar in appearance to many of the 
regular plastics and available in sev- 
eral colors, it transmits approximately 
84 percent visible light with practically 
no ultra-violet transmission and only 
about 15 percent infra-red transmis- 
sion 

Several glass compositions are avail- 
able which have similar absorbing 
properties, but it is reported that, with 
them, the relation of the transmission 
of visible light to the absorption of 
infra-red and ultra-violet rays is not 
as efficient as it is with the new plas- 
tics 

The uses for these plastics cover 
many fields in many lines of endeavor 
including sport goggles, automobile 
windshields, and sun visors In indus- 
try, wherever people work In the glare 
of lighting units that emit infra-red 
and ultra-violet in sufficient intensity 
to be harmful, industrial goggles and 
windows made of Infropake will fur- 
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• low power Aiidor wilb croi sfcairs 
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o Aluminum fub# 

$265 

COMRLETf 

Price tubitef to 
change wilhout notke 


Designed especially 
for schools, amateur 


astronomers, resorts 


clubs, and homes. 


The unusual brilliance of ob- 
fccis seen with this telescope is 
largely due to the perfect ob|ec- 
tive lens It ts made of first qual- 
ity crown and flint optical glass, 
expertly ground, and corrected 
for chromauc and spbencal ab- 
erration Even the beginner can 
distinguish Uranus, polar mark- 
ings on Mars, Jupiter's belts, 
Saturn s rings and some satel 
tires For terrestrial work, ic Is 
unexcelled Send for illustrated 
catalog and informacsea on 
other size models 
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nlflh better protection than other avail- 
able products 

In the food field, a packaging foil 
made of thin Infropake will be avail- 
able for use on items normally dam- 
aged by exposure to ultra-violet and 
infra-red radiation In the building 
field, the plastics should find use as a 
light-weight and easily handled insu- 
lating material 

PACKAGE CEMENT 

Applied with Spray 
Gun, Economcca/ fo Use 

F OR SEALING corrugated paper c^rtona, 
a new adhesive has been developed to 
speed up packaging operations and 
lower production costs The cement 
produces a i>eimanent bond resistant 
to extremely high and low tempera- 
tuies It miy be applied with a spray 
gun Ihuh saving time formerly re- 
quired m applying adhesive matenala 
by biush or in sealing the cartons with 
metil staples 

Economical to use because of the 
small quantity i cquired foi each car- 
ton, the product made by United State* 
Rubber Company has a synthetic rub- 
ber base 

EXPANDING REAMER 

Made Wifh Carbide Blades 
for High Production Use 

Heavy-duty solid-shank, and shell- 
type expanding reamers, featurmg full- 
length carbide cutting edges to permit 
precise reaming operations at high 
speeds, are also being made available 
with blades of high-speed steel 

Ac col ding to the manufactuier, 

MelJo Tool and Gage Company, the 



Low expansion ongic coses resharpening 


reamers are designed with a low ex- 
pansion angle to lessen the grinding 
wlien resharpening and have a 1 /16 
inch blade overhang to increase rigidity 
without loss of chip clearance This 
permits longei reamer blade life 
Chrome plated and precision made 
of heat-treated alloy, the reamers are 
available in cutting diameters of from 
one to SIX inches Shell arbors are fur- 
nished with straight or Morse shanks 
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A Challenge and An Opportunity, by 
Karl T Compton President, Massa* 
chusctts Institute of Technology, Is a 
thought-provoking article contained in 
the Fall, 1946 issue of ^The Educa- 
tional Focus ” The article deals with 
the blight future of engineering and 
science in industry and outlines the 
virtually limitless horizons But it also 
points out the problems which must be 
solved if the future is to be as bright as 
it can be made The Editor, *'The Edu- 
cattonal Focus, 619 St Paul Street, 
Rochester 2 New York — Gratis 


There Really Is No Mystery About 
Turbo-Blowwis and Rotary Com- 
pressors Designed for student trammg, 
this 16-page booklet gives complete in- 
formation on turbo-blowers, rotary 
Compressors and vacuum pumps Allw- 
Chaimers Manufacturing Company, 677, 
Miheaulvec J, Wistonsin- Gratis 


fabrics A section is devoted to nylon’s 
elasticity and resiliency, its strength 
and resistance to abrasion, its washa- 
bilitv and quick-drying char icteristics, 
and its resistance to motlis and mildew 
F / du Pont de Nemours a?id Com- 
panif Promotion Section, Nylon Dirt- 
Sinn Wilmington 98, Delairare — Gratis 

Therm-O-Tilf, The Permanent Con- 
duit FOR Underground Pipe Linfs 
In four pages this bulletin gi\cs a dc- 
scnption of Therm-O-Tile and its 
numerous advantages Details and 
specifications are also included Request 
Bulletin 461 H W Porter and Com- 
pany 825 Frclinghuyseii Amnue, Nlw- 
arL 5 New Jersey — Gratis 

OriRATlNG AND MAINTENANCF MANUAL 
Con taming pages of information 
and a folded chart of the circuit sche- 
matic ind constants of a popiilar-pi iced 
oscillograph, this booklet serves as an 
jnstiuition guide on the theory and op- 
eration of the cathode-ray tube and the 
oscillogiaph Allen B Du Mont Labora- 
tories, Inc , Passaic, Neto Jersey —50 
cents 




Surface Prepared Atmosphere Roller 
Hearth Furnaos This four-page 
bulletin on mstallations for handlmg 
ferrous and nonforrous bars, tube, and 
strip gives complete data on the char- 


Tctciistics of these units Snrjace Com- 



JACK of ALL TRADES and MASTER of PLENTY 


Smooth, steady power at yotir fingertips! 
Turn out professional looking projects for 
pleasure or profit — ship, plane, tram 
models, costume jewelry, wood carvings, 
puppets, initialed tumblers, etc Works on 
mital, plastic wood, alloy, glass, leather, 
bom, stone, etc AC or DC 25,000 r p m 
Wciuhs only 12 ounces 

DSH THF RIGHT ACCESSORIES — Choose 
from the complete line — more than 500 mad* 



A GOOD START 
WITH THE 
HARDEE KIT 

Handee and 40 
most popular ac 
cessones in com 
pact steel carry 
ingcaie Postpaid 
$27 50 Handee, 


Reynolds Aluminum Alloy Sflector 
IS a slide-rule type chart designed 
to fiiihtatc the selection by engineers 
and designers of the proper type alumi- 
num for specific jobs Listing the prop- 
erties and characteristics of 18 com- 
monly used alloys this 8^^ by 11 inch 
chart includes information on specific 
gravity density modulus of olssticity 
in tension and torsion, thermal and 
electrical conductivity maximum forg- 
ing temperatures, tempers, tensile and 
yield strength, and so on The Reynolds 
Metals Company Lonrsuille Kentucky 
— Gratis 

Foreign Trade by Helen R Blank 
This six-page leaflet deals with the 
types of employment, prospects, quah- 
fic aliens, prepaiation and so on in this 
field Suggestions for further reading 
are included 0<<upational Index, Jnc , 
New York University New York 3, 
NeuJ York — 25 cents 

Precision Casting is the subject of a 
bulletin outlining the advantages of 
handling materials, which are difficult 
to machine or forge, by either the 
lost wax or plaster molding process 
Request Bulletin 19B6451 Allxs- 
Chalmers Mamijaitnrivg Company, 
Milwaukee 1, Wisconsin — Gratis 

Testing Instruments Six models of 
manually operated and portable type 
hardness testing machines are illus- 
trated and described in six pages of 
catalog material Steel City Testing 
I aborntory 8843 Ln^ernots Autnue De- 
troit 4 Michigan — Gratis 

About Du Pont Nylon Explaining how 
nylon was invented, and how it is 
made, this booklet continues with in- 
formation on how to care for nylon 


bnstton Corporation, Toledo 1, Ohio — 
Gratis 

Have You Considebfd Overfire Jets 
FOR Smoke Abaiemint’, by Willnm 
S Major, is a reprint from the maga- 
zine “FmLsh,’ which outlmes the meth- 
ods and equipment requiiements for ef- 
fective smoke abatement through us( of 
overfire air jets TLifinUni Injormaiion 
Service of Bituminous Coal Research 
Itu V12 Oliver Building, Pittsburgh 1 


FREE! 52 page Monual Will) 7 accCMO* 
Wnie for it today rifS, $20 50 

Order Now SatiifiKtion Ouoranteod 

CHICAGO WHEEL & RAFQ. CO. 

1101 W Monroe St, Dopr SA Chicago 7, 111 

INVENTORS 

If mnsuler your itivttition 
L) h onictlnnf. tf imi nrtrfiir*' 

V m HI t iV I Hit I*'’ to protpct it 
\Mlii L I inU \ Si Valent 


22 Pr nnsy Ira Ilia — Gratis 


Metco Mftalltzing Handbook The ' 
fourth edition of this pocket-sized 
h mdbook, with 86 pages contains re- 
cent dahi on the metallizing process it- 
self — preparation of surfaces, applica- 
tion techniques and finishing— in ad- 
dition to data on corrosion resistance, 
sp( ( jfif giavity hardness, bond 

strengtli and tensile strength Metalliz- 
ing bngtneenmj tompany Inc, 38-14 
30th Street, Long Island City 1 New 
1 ork —82 00 

Tin R I CORD Qi Rayon Cord in Tires 
a booklet containing information 
based on laboratory and road tests on 
(.Olds ind lues Explaining the functions 
of both die cold and the tire itself, this 
booklet continues with analyses of tire 
pel foi mance ind reports of large users 
of tires Amencau Viscose Corporation, 
350 Fijth Avenue, New York 7 New 
York - Grafts 




Thf Chain Hoist of Tomorrow, To- 
day and Yesterday is a 16-pago 
bulletin, complete with tables, illustra- 
tions and sectional views, outlining an 
available line of spur geared and dif- 
ferential chain hoists Chester Hoist 
Company Lisbon, Ohio — Request this 
buflctin on your business letterhead 
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Ym. it h Mf* to toy thot porhopt 8 out of 10 
fotnltlot In your noighborhood rood of Wotl 
two or throo populor mogoxlnot. 


Thit mogoxino plant to ottobllth in 
ovory community a lorvlco for handling NEW 
ONE YEAR tuburlptloni for SCIENTIFIC 
AMERICAN Thb torvlco, oporetod Indopond 
ontly by o rolloblo rotidont. wilt Includo olto 
Hio handling of now and ronowot tubKrlp- 
Hont for all othor publkotlont. It will bo 
wokomod by magoiino roodort ot o dopond- 
oblo local tourco through which thoy moy 
obtoln thoir mogaxinot, 

Porhopt you con qualify for ono of thoto 
oppointmontL A noighborhood mogoxino 
Hibicription wrvlco nood not Intorforo with 
any full timo work you ore ongogod In, 
olthough mony hov# dovolopod into profit- 
oblo full tlmo onlorprltot. 

You con obtoln full porticulori without 
coit or obllgotlon by writing to 

INDEPENDENT AGENCY DIVISION 
ItDCMn 1201, 250 Pork Avonuo 
Now York 17, N Y 
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th« vory n«w««t and mett offortiro applico< 
iioni rttulring from wu>iimo davalopmaat** 

BUILDING INSULATION 

By Poul D Cloto 

The third udltion of thii cachnical but nol 
abftrure book bar b««o brought complatoly 
up to-dat*. Tba taxt covara fundamantala aa 
waJf aa practical aapacta of tharmai and 
aound iniulation, giving many typical an- 
amplw and thair complata solutlona. 

373 pagai 171 tlluairationa 60 tablaa 
#4 60 poatpaid Order from 
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loam boar to protaot vour Invantlon The 
patant Uwx warn enocted for the banefit of 
the InvflDtor to give him protection for the 
feoturco of hia Invention which are potrmUble 

The United Statee Patent Office adviaea the 
inventor to eogage n competent, regiitered patent 
nttorncy to reprfdmt him. We offer the Invnntor 
experienced, conadentioui counael and prompt, 
ooo fl d en tlal aervlce. 

A ipeeiaUy prepared booklet containing de- 
taUed Information on patent protection ana pro- 
eedure with * Record of Invantloo" form wiO be 
forwarded upon request —without obligation. 
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Regist^ed Patent Attorneys 
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FROM GALILEO TO THE 
NUCLEAR AGE 

By Harvey Brace Lemon 

A ccepting the fact that there are 
TTuiny students who, under the re- 
quirements of present-day college cur- 
ricula. expose themselves only unwill- 
ingly to general physics courses, Dr 
Lemon has designed what is truly a 
most amazing paradox — a light, read- 
able, and often humorous physics text 
Taking the most abstract principles, he 
graphically demonstrates them with 
homely analogies, making their practi- 
cal applications in every-day experi- 
ence obvious to even the most obtuse 
student An interesting innovation Is 
the use of many stereoscopic illustra- 
tions which provide three dimensional 
views of experiments, making them 
much more clear than If seen in the 
customary two dimensions The book 
is sparked with hundreds of whimsical 
sketches which, combined with these 
other features, effectively accomplish 
the often difficult task of making 
physics attractive (451 pages, 6Mi by 9 
Inches, illustrated) — $510 postpaid — 
NHU 

HUMAN FACTORS IN 
AIR TRANSPORT DESIGN 

By Ross A McFarland 

I N 1928 the author became interested 
in the effects of altitude on the 
mental and physical efficiency of air- 
men Since that time he has been ac- 
tive in research in allied fields, and 
closely associated with aeronautical 
designers and manufacturers and with 
air transport operators and engineers 
He has benefited by such work and has 
produced a book which will be of wide 
Interest to men engaged In such activi- 
ties It is not a mere compilatkm of 
facts, though the facts are all there 
Rather it is a reasoned, technical, yet 
clearly written and professional treat- 
ment of many relat^ topics. Perhaps 
the best way to give an idea of the 
wide scope in a review which must be 
brief is to quote some of the chapter 
headings High Altitude Operations 


Bmoum of Increared production cotU 
of book*, publisheri' retail prlcet to- 
day ore Mibjoct to convtont chongo It 
may b# nucuuory, therefor*, for our 
Book D*partm«nt to odvb* book pur- 
chours of IncrooMd coits, even when 
orders rent or* bored on current que- 

talloni 

The Editor 


and Pressurized Cabins, Control of 
Ventilation, Temperature, and Humid- 
ity, Control of Insects and Alr-Bome 
Diseases, Carbon Monoxide, Noise in 
Cabuis, Vibration, Acceleration, and 
so on, Passenger Accommodations, 
Prevention of Aircraft Accidents The 
book concludes with some useful ap- 
pendices (670 pages, 6 by 9 inches, 
146 illustrations ) —$610 poatpaid — 
AK 

EMULSION TECHNOLOGY^ 
THEORETICAL AND APPLIED 

Edited by H Bennett 

S ECOND EDITION of the book compris- 
ing the papers read as the second 
symposium on emulsions of the British 
Section of the International Society of 
Leather Trades Chemists No date is 
given for this symposium. Added to the 
original contents is a section on Theory 
of Emulsions and Emulsifying Agents 
by George M Sutheim and a tabulation 
of commercial emulsifying agents pro- 
duced by American manufacturers 
The information contained in the book 
will undoubtedly prove useful, but the 
whole gives the impression, even in 
this second edition, of having been 
hastily put together (374 pages, 5% 
by 9 inches, illustrate^)— $660 post- 
paid — DJiJC 

THE NAVY'S AIR WAR: 

A Mission Complotod 

Edited by A R Buchanan, 

Lt USNR 

D trama World War II, naval aviation 
developed new airplane types and 
new methixls of operation, an efficient 
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air transport service over both oceaxu, 
coordination with surface craft in 
hating the submarine, helped mightily 
in amphibious warfare, destroyed much 
of the Japanese fleet, improved cata- 
pults, and armed aircraft with power- 
ful rockets, to mention but some of its 
achievements Lt Buchanan, with his 
associates, has done full Justice to this 
6ne subject His book is not just an- 
other one of the many over-emphastzed 
“death or glory” tales which have ap- 
peared recently, but Is an accurate, 
readable, clear, and literate account — 
In some ways more exciting than semi- 
fictional would-be best selleirs It can 
be recommended to serious students of 
aviation and naval warfare and to mem- 
bers of the general public seriously 
interested in these aspects of World 
War n (432 pages, 6 by SM; inches, 32 
pages of official photographs and 3 
maps ) — $3 60 postpaid — A K 

INDUSTRIAL ELECTRIC 
CONTROL 

By E S Lincoln 

F undamentals of eleclnc control of 
all types o f mechanisms are here 
dealt with in relatively simplified yet 
comprehensive form Specific equip- 
ment is discussed and examples are 
given for the use of each for various 
purposes A complete set of defimtions 
and standards given in the back of the 
book supplements the text and provides 
handy, compact reference material (374 
pages, SVi by 8V^ inches, over 200 illus- 
trations ) — ^ JO postpaid —A P P 

ORGANIC QUALITATIVE 
MICROANALYSIS 

By Frank Schneider 

D ealing primarily with the tech- 
niques and manipulations involved 
m identifying orgaiiic compounds, this 
book is a practical guide to those for 
whom an exposition of the theory un- 
derlying the reactions ' would be re- 
dundant The author offers his tech- 
nique on the basis that it will provide 
a working means to give chemistry 
students the advantages of a course in 
qualitative organic analysis without un- 
due investment in equipnnent A sec- 
ond advantage, that of time saving, is 
also cited by the author as obtainable 
by micro-methods The time factor, he 
notes, Is important not only because 
of the limitations of school time but also 
because of the ever-growing number 
of orgamc compounds Sample prepara- 
tion, elementary analysis, determina- 
tions of physical constants, and de- 
terminations of solubility are some of 
the subjects treated Discussions of 
techniques are rather detailed (218 
pages, 6 by 9 inches, 135 figures, 
numerous tables, list of apparatus) — 
$3 60 postpaid— EPX 

INCENDIARY WARFARE 

By George J B Ftsher 

B y whiting with a wholly objective 
attitude, and by eliminating all but 
the bare facts, Colonel Fiiher has 
created a compact text on the tech- 
nique of using fire as a major instru- 
ment in a modern conflict Discussing 


the science of producing, sustaining, or 
fighting fire, he presents facts and fig- 
ures on many of the Allied and Axis 
raids, both mcendiary and high-explo- 
sive, with a complete commentary on 
the whys and hows of their success or 
failure There are diagrams of many 
of the most modern fire weapons, with 
descriptions of thoir operation and the 
results they may be expected to bnng 
Much of the book’s material has long 
been guarded under security regula- 
tions and is now made available to the 
public for the first bme (125 pages 5Vfe 
by 8 inches, illustrated) — $310 post- 
paid —NHV 

DESIGN OF REINFORCED 
CONCRETE STRUCTURES 

By Dean Peabody, Jr 

T his IS a second edition and as such 
goes thoroughly into such modem 
matters as plastic theory, pro -stressing, 
beams curved m the horizontal plane, 
continuous frames where members 
have varying moments of inertia and 
rigid frame bridges It is a highly prac- 
tical book of theories, tables, formulas, 
and illustrative problems (532 piages, 
6 by 9 inches, thoroughly illustrated ) 
— $5 60 postpaid — EXC 

TERMINAL AIRPORT 
FINANCING AND 
MANAGEMENT 

By Lynn L Bolhnger in co-operahon 
wtfh Alan Passen and Robert E 
McEHresh 

F or several years the Harvard Busi- 
ness School has been engaged in re- 
search dealing with the busmess aspects 
of aviation This research has led to 
some remarkable publications, of which 
this one is the most ambitious and per- 
haps the most valuable and timely 
Termmal airports are an Indispensable 
element of air transportation, their 
charges are a vital element of air 
transport economies, their financing, 
costs, revenues, and management of- 
fer great opportunities but also great 
difficulties for municipalities Professor 
Bollinger has covered the whole sub- 
ject admirably, clearly, and impartially 
In Part I, Airport Financial Policy, 
Part II, Financial Analysis of Airport 
Operations, Part HI, Rate-Setting Pro- 
cedures for Financial Self-Sufficiency, 
and Part IV, Airport Management Con- 
trols Each part is divided into a num- 
ber of chapters and no topic of impor- 
tance relating to the general subject 
has been left untouched (385 pages ) — 
$4 35 postpaid —AJC 

THE U.S S.R., 

A GEOGRAPHICAL SURVEY 

By James S Gregory and 
D W S/itJve 

A knowledgs of geography is essen- 
tial to an understanding of his- 
tory, especially the history that is be- 
ing made dally in our own times and 
recoided in each day’s newspaper 
headlines Hence the great value of 
the present book which takes the 
reader behind Che iron curtain bar- 
ricading Russia from the rest of the 
world In painstaking detail the authors 


U. S ARMY and NAVY SURPLUS 

800,000 1111 

LENSES 


WAR BARGAIN I It 
9 PEaiFBCT COATED LJCNSKN (VjiIuo 
$ 140) Complete set from SX tank 
ftrtUlerr ecopo dla'e. from l-l/I" 
to 2 1/8" Onr HperlfU Offer In- 
clodeN ronled pr^eithe window 
ond reticle iomplrte *tet $10 00 

COMPIfcTJ- WPr OJ* 

PABT5 fully maohloed perfect $7 80 


S POWER TANK ARTILLERY TELESCOPE 

(M71) Brand New Coated Optics Com 
ptetely aiitmbled Valvie $B45 00 ea S2Y 50 
WIDE ANGLE EYEPIECE - All coated optics 
mounted in focussing cell 2 ' clear aper 
ture, IV 2 PL 3 Achro lenses Value 
SI 25 00 Perfect w 9 JO 

5 LBS OPTICAL GLASS Lens & Prism blanks 

Index and Dispersion morked 4 75 

ACHROMATIC OBiECTIVE Perfect Cooted 
and cemented 44m/m Dla 7V2 PL 
Mounted $3 50 to Unmounted %tJ5Q ea 


ARMY TILESCOPE 

Original Coat $150^ 



ALL COATED LENSES - BRAND NEW 

These superb telescopes come to you In the original 
government pocking They were mode 
finest optical houses tn America Length M'/i 
inches Contains 6 coated lenses five of them 
ochromats The high resolving power of the l«n4M 
will bring out great detoil 38* Field of Vlev^ 3X, 
Eyepiece Lens Dia 2Vm/m E F L 1% Fixed foews 
Obfoctlv# 75m/m Dio Also reticle ond throe de 
tochoble colored filters Postpaid S7 50 


ACHROMATIC LENSES cemented 


12 mm Dio 

80 mm F L 

ea 

1 50 

14 mm Dla 

60 mm F L coated 

eo 

1 25 

18 mm Dla 

102 mm f L 

•a 

1 25 

23 mm Dla 

162 mm F L coated 

ea 

1 00 

23 mm Dla 

184 mm F L 

ea 

1 25 

25 mm Dla 

126 mm P L coated 

ea 

1 35 

26 mm Dia 

104 mm P L coated 

ea 

1 25 

29 mm Dia 

54 mm F L 

eo 

1 25 

31 mm Ola 

124 mm F L coated 

ea 

1 so 

31 mm Dio 

172 mm F L coated 

ea 

1 25 

32 mm Dla 

132 mm F L 

ea 

1 50 

34 mm Dia 

65 mm F L coaled 

eo 

1 50 

38 mm Dla 

130 mm F 1 

eo 

1 50 

DOVE PRISM 49m/m long 

ea 

50 

DOVE PRISM 75m/m long 

ea 

1 00 

LEMAN PRISM 2^8 long (seconds) 

ea 

1 50 

115 AMICI PRISM lOm/m Face 

ea 

1 25 

90 AMICI PRISM 19m/m Face 

eo 

200 

RIGHT ANGLE 

PRISM 23m/m Face 

eo 

1 25 

RIGHT ANGLE 

PRISM 38m/m Face 

ea 

1 75 

RIGHT ANGLE 

PRISM 47m/m Face 

ea 

2 50 

GIANT RIGHT 

ANGLE PRISM 41 

mm X 


37m/m Face (flint glass) 

eo 

300 

GIANT POtO 

PRISM (grooved) 

41m/m 


Aperture 


ea 

325 

CROSSLINE RETICLE 29m/m Dio 

eo 

50 


—a — 




8X KLBOW TELESCOPK 



MANO NIW 

Mode by Kevffet A Eseer 
This telescope will moke an exceptional finder 
Objective 52m/m Dla , focussing eyepiece turret 
mountwl filters ombw, red neutral and clear 
Illuminated cress line retIcJe and quick flndirtg 
level sight Has lorge six* Amid pnsm erecting 
system Postpaid $27 JO eo 

• 

Send 3 cent stomp for BARGAIN * List 

A. JAEOER8 

BOX 84A SO OZONE PARK 20, N Y. 
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/riONU VALUES 



. porHutpe w w made to be 

iwM in fast mdvinit vi hlrlis to sl^it dlfitant ob 
ji'Cts etnpinyfri wltli Kft'at hv ftsliinc fleet* 

In locating schools of fl'ih suitable for sheep herd- 
ers ond cattlemen can be opmiLil on locomotlvoi 
trucks etc Fully usstmiilL'd In original army pack 
log f“dy for use The majiy valimblc ports in tills 
imu^ual buy 5 large ajjd small prisms 2 mwlltun 
sued telikctfpc objcethea H Una ailifomatlc lele- 
HCflpic eye piwe optkal flats ritlclc pilot Ughti 
t^iellaneous optlrai and mcclianUal parts Army 
rnce a500 l*rlce to you Prepaid $45 


CAMERA LUClOA PRISM 



with 4 auxiliary Ini'fcs A real find’ for artlata 
advertlsIiiK rcpriMlin ttnn nlr mapping etc Kaay to 
set up and use Only $12 00 (cost (Jnv t $86 00) 


PORRO optlril nnti 1 )t> 

DP ■•If i'rccMoh ground to 
rniam d‘,tnMHiinlral Idler 
nines For ttli scope or 
Inverter Siinll prism 

cemented to large one. Rnaall 1 8/16" 1 1 9/16" 

* **/ld v .1** Mu Himrhle coated- 

$16 (Xl 


SP 


Aghromatlo Ktllncr Eyapiege M *1 

With a high 
cycpuinU com 
plfteiy asuem 
hied Heady to 
uao lo tele- 
wopes blnoe 
ulara micro 
sfoprti fltid*>rs 
flpGttlng acopei 
nr wtierevw 1 
very superhr wide field (Hnlar of fine definition and 
great llidit gaUicrlng qualitlei li required Both aye 
oihI Add liasi in ttclirnniatb and fluoride eo'itcd 
(a) E.F L 0 786" (12 6X) 0 D H"*-$5.00 

(hi Willi cnissli/ilr — $6 00 
(c) Burfilng (0 lit l^i" lube — $3 00 extra 
Other dlniiicter tube — $4 00 oiln 



POCKET TELESCOPE 



Dali Hum type Makca 
dlstiinl objects appear 

1 linns larger \chro 
miitic leiiRCfi tnounted 
in light metal An 
ndlzed blarlt flnWi 
Nn fotuslng needed 

2 long X 1" dU. 
I ensea %" clear ap 
trture From U 8 
(lov t nubble Bex 
tants $2 00 



UNPOLISHED 

TANK 

PRISM 

2" I 2' I 6", Crown 

jass welglia over 1 
Ih Hxccllent as pa 
per weight name 
plate novelty for den 
or oOce ct& 20# la 
our ilorc 50# by 
mail sent postpaid 


Include Podage — Remif with Order 


Send 20c for Up-»o-tha mlnut* Colalog 


DARBY ROSS 

MICItOSCOPEB 

Sdantlfk and Laboratory Apporotua 
70 W**t Broodway, Now York 7, N Y 


describe the geographic and ethnic fea- 
tures of the vast Soviet territories, 
comprising eight and one-hali million 
square miles, and populated by some 
190 million humans who speak more 
than one hundred different languages 
The varied mass of useful information 
packed into the volume makes it a 
useful and timely handbook, in spite 
of ils reliance in some places on ques- 
tionable information furnished by 
Stalin’s government (636 pages, by 
8 niches, many maps and diagrams) — 
$4 35 postpaid — J C 

IF YOU MUST GAMBLE 

By Maurice ienthan 

S TAiiSTiCAL safety, as practiced by in- 
suiance companies is here applied 
to the age-old art of gambling — whether 
it be horses, dice, roulette, bridge, or 
whatever While even a thorough 
undei standing of the simple principles 
put foith IS no guarantee that gambling 
can be reduced to an exact science, 
the lightness with which the subject 
matter has been handled makes this 
smdl volume mteresting and enlight- 
ening readmg (127 pages, by 8 
inches illuslrateel ) — $210 postpaid — 
APP 

JANE'S ALL THE WORLD'S 
AIRCRAFT — 1945-1946 

Compiled and edited by 
Leonard Bridgman 

W ITH the war ended, the latest edi- 
tion of this book is of even greater 
interest than usual, contaming as it does 
tlic most complete record possible of 
the world s progress in iviation during 
the war In addition to the well-known 
iirciaft of all nations, the majority 
of the war & top-soci ct planes, including 
the much discussed German rocket- 
propelled fighters, are presented here 
with photographs and specifications 
The section on aircraft engines is 
equally complete witli considerable 
data on all the standard engines, in- 
cluding the jets md rockets The pages 
on aviation history are devoted to a 
review of British and American air 
operations against Germany, summmg 
up events leading to the complete col- 
lapse of the Luftwaffe in 1945 Also 
there is a summary of the important 
^g^eements ' reached by the Interna- 
tional Civil Aviation Conference in 
Chicago m 1944 (709 pages, 7 by 12 
inches, illustrated ) — $19 25 postpaid. — 
N II V 

AN INTRODUCTION TO 
MATHEMATICAL GENETICS 

By Lancelot Hogben 

M ATireMATics m biology’ Today the 
geneticist must swing a mean hand 
at calculus, since mathematical genetics 
is the crossroads between two sciences 
These are lectures given by the author 
of “Mathematics for the Million” (a 
biologist) to enable student geneticists 
to mterpret the abstruse literature of 
this new combination They are far 
rhore mathematical than gcnetical (260 
pages, 6V2 by 9% inches, 17 figures ) — 
$5 10 postpaid — A G I 


TELESCOPES 

2 3/8" objective— 60x 90x celestisl 
45x terreitrial eyepieces. Alt azmuth 
stand with full length tnpod 
Price ^130 00 with one celestial eye- 
piece 

JANAN INSTRUMENT CO. 

BOX 89, PLAINFIELD, N J 


REFRIGERATION AND 
AIR CONDITIONING 
ENGINEERING 

By 

B F Raber and F W Hutchtnson 

E mphasis n mnrely on the SCI 
ence of the subject, for praclic 
mg engineers and engineering slu 
dents Covirs Thermodynamic Pnn 
ciples, Fimdaimntal Cyiles, AnalyiUN 
of Cycles, Heat Transftr, Ventilation 
Systems, and ho on Thoroughly 
illustrated wilh drawings 291 pages 

$l i) postpaid 

Ordir from ScirNTiFic American 
24 West 40th Sin 1 1 
New York 18, N Y 


ASTRONOMICAL 
OBJECTIVES, OCULARS 
PRISMS, FLATS 

Instruments Designed to 
Your Specificotions 

Write for Descriptions and 
Price List 

BRANDON SCIENTIFIC DEVELOPMENT 

A New York Corporation 

P O Box S 5 Molvemo, Now yA 


DIAMOHD 5 

Eggngmiggl Tggis gf Industry 

Many production processes con use 
diamonds with profit — but only when 
they ore properly utilized to obtain 
maximum results Now you can obtain, 
in one volume, complete and concise 
information on industrial diamonds and 
their uses in hardness testing, wheel 
dressing, cutting metallic and non 
metallic materials, machining glass, 
rock drilling, and wire drawing All of 
this, and more, m 

DIAMOND TOOLS 

By Paul QrodzInskI 

Technical consultant Industrial Diamond 
Review London 

$4.60 postpaid 
Ordgr frum 
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Tel escoptics 

A Monthly Department for the Amateur Telescope Maker 

Conducted by ALBERT G INGALLS 

Editor of tho Sciontific Amorlccm book* Anwitour Tolotcopo Moking 
and ' Amotowr Tolotcopo Making— Ad vcuicod 


F or TUb amateur's first telescope a 
focal ratio of f/8 la recommended 
because that ratio is an optimum com- 
promise between the long focus types 
best suited to study of the planets and 
other extended objects, such as diffuse 
nebulae, and the short focus types best 
suited to galactic star uses The same 
< trmpromise is recommended because of 
mirror-making reasons Long or short 
focus mirrois are no place for Uie tyro 
to get first experience, each giving its 
own peculiar kmd of extra headache, 
mainly having to do with the testing 
during the work 

For second and third telescopes the 
current style trend is toward the two 
types mcntion€>d First c one the RFT 
and became well established More re- 
cently amateurs have discovered the 
value of ratios like //12 or f/15 for 
the planets Experience of Robert E 
Smith, D D S , Medico-Dental Buildmg, 
Sacramento, California with the 5 
/ 15 shown m figure 1 at the If ft com- 
pared with the 10" /^8 it the right is 
of pomted interest He made the 10" 
//8 but with It he faded to find the 
canals of Mars So he wrote Professor 
Clyde W Tombaugh of the LfOwell Ob- 
servatory for advice and was told this 
Perhaps you have not succeeded in 
getting steady enough atmospheric 
conditions Undei very steady atmos- 
pheric conditions, I have seen the 
mam canals around the Sohs Lacus 
with a 5" //15 redoctoi it v 150 and 
with my 12" //12 I Viave seen ibout 15 
or 20 Canals 

Dr Smith, with C A Fogus, respec- 
tively president and director of the 
Sacramento Valley Astronomical So- 
ciety, set to work to build an f/15 and 
made it an 8" This gave it a 10' tube 
but the long-focus mirror wasn’t itself 
so easy “Don’t let anyone tell you it is 
easy to brmg a long-focus mirror to a 
perfect sphere” Dr Smith shouts “The 
slightest zone m a Mongic’ shows up 
decidedly, owing to magnification, 
where the same zone in a short focus 



Figure 1 Fogus, f/15, f/8, Smith 


mirror would not be so noticeable 
However, Carl E Wells of Roseville, 
California, an authority on things tele- 
scopic, pronounced my miiror OK and 
its performance proved he was right 
Not only IS plant tary detail wtindei tul 
but the Orion Nebula is a better sight, 
while definition on the moon is really 
out of tins world But was loo 

distant ind as yet I’ve seen only the 
snow cap no canals ” 

Dj Smith gives us the word ‘longio ” 
so why not shoity’ list) I ongios md 
shoi tics 

Piofessoj Tombaugh also advised 
par ihohzing the long focus mirrors if 
as large as lO' in ratios like //lO or 
//12 but suggested that an 8" f/15 
might work well if kft spherical 
(Paicnthetically, he took the occasion 
to uige beginners to cold press, saying 



Figure 2 Milwaukee planetary 
f/?5 and Its roll off housing 


When I learned to do this my /one 
tioubles prat ticalJy dis ippcared I al- 
ways cold press with cxtri weight 
—two to three times that of the mirror 
for at least 15- 30 minutes ” “A T M ” 
uiges this often but the evidence is 
that many beginners and a few othois 
skip it f old pressing is basic ) 

Smith's 8" seemed somehow 

familiar Some other telescope, some- 
where Milwaukee' Digging down into 
one of our numerous towers of pipers 
and files we come up with Figure 2, 
a telescope built some years ago by the 
Milwaukee Astronomical Society and 
it, too, proved, as suspected, to be an 
8" f/15 Twin brothers E A Halbach, 
president of that organization, siys this 
reflector, which they call their 
planetary telescope gives much better 
planetary images than the larger (13") 
//8 3 within the dome in the back- 
ground More evidence 

This IS a good occasion to publish the 
hitherto unpublished photographs of the 
unusually well built Milwaukee dome 
of welded steel construction These 
show its detail better thin many words 

Figure 3 shows the one-piece shut- 
ter and its simple track extending to 
the right, a piece of angle iron No 
complication here 

Figure 4 details the solid dome ring 
of curved steel channel, with one of 


the rollers and a retainer Again simple, 
eiTettive Worth copying 
Figui e 5 shows in the background 
the framework of the shutter which is 
m closed position Extending to the 
loft IS a single ^itraight length of angle 
iron actuig as the tiack on which the 



Figure 3 The shutter track 


top of the liuttei rolls to one side on 
the two roll* IS visible at thr top Two 
bent fingers of non keep the sliuttcr 
from lifting oil in the wind 
Figure 6 is the bottom corner of the 
same shutter, with one of the two rolls 
running on the s^me angle iron trick 
SI en m Figuio 3 

The who c dome turns easily,” Hil- 
b ich states ind a good wind will turn 
it when thi shutter is open and acting 
lb a sail 

No blueprints aie available None 
re dly lut di d Study the illustrations, 
sketch up \ oU! own proceed to make 
It 

H ouston s rfam shifted is a simple 
iuxdiiiy to the krufi-edge as com- 
monly ustd It w lb devised by Walter 
Houston, R FD 10 Box 323, Cincin- 
n iti 27 Ohio, and its purpose is to pro- 
vuh a kind of slow-motion contiol to 
the knifo-cdge, more delicate than ordi- 
nal y hand control— not, however, by 
means of scicws 

In the photogKiph (Figure 7) a tele- 
scope maker is sliown testing a mir- 
ror 

At left IS H housing for the testing 
lamp The little piojoction on its right 



Figure 4 Steel channel dome ring 


side is a right-angle prism with a slit 
(or could be a pinhole) 

At right IS the tester’s hand on the 
base of the kmfe-edge 
Between the two objects ^ust named 
IS a loose cylindrical disk of wood. 
Mounted vertically on the top of this 
disk is a slip of plate glass — say a 
couple of inches or less in width and 
3" or so in height In the half-tone 
these details do not show clearly but 
their exact shape does not matter 
greatly This wood-plua-glass unit may 
be slid around the table at will Its 
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A Popular IllustraUcl 
Astronomical Moiitlily — 

For uMtour ■•ironomon •— nrw 
charts, GUaningt for tslsscops maksis 
psgs for obtorvsri, sad cel«»iifll phocot 
Star charts for N aad S Hcmlipbaxai 
f 3 00 a yaar, domMtic; ^3 30 in Canada 
and Pan Araancan Unloot $4 00 foraign 
Singla copy, 30 caou Sampla on raquast 

SKY PUBLISHINO CORPORATION 

Harvard Obaarvatoiy, Cambridfa 38, Maao 


TELESCOPE “is:^aa 

Quality matarlaU of tha RIORT Und 
•* Kit — Olaaa abrailvea pitch rougo and 
Inatruetlona M 00 

HOBBYGRAFS — INFORMATION ^INSPECTION 
• pMM on tha Oa m g r aln 900 

We offar you tha benefit of our 30 reaxi of 
aaqwrlenot at this hobby Free price Hat 
John M RIerct, 11 Harvard St , SprlngOtld, VL 


COMPLETE HIGH GRADE KITS 
OUR SPECIALTY 

Each kit hat two rUm dioca 
(comet thickneaa), tompared 
pitch, 8 ataorted abraaivoa 
including rouge (fewer may 
not give perfect optical sur- 
face ) , inatructiona, FREE 
ALUMINIZED DIAGO 
NAL, etc 


4" 

Kit 

44 00 

Pyrt* 

49 90 

€•* 

Kit 

5 50 

Pywuu 

7 90 

S" 

KH 

10 00 

Pyrox 

11 90 

10" 

Kh 

19 00 

Pyvatx, 

22 00 

12* 

Klc 

21 00 

Pyrox, 

39 00 



MIIIMS U/W $246, W4^ SI.T8, 2 $146 

Pyrax apaculuaaa mads to order Your mirror 
taatad free. Wa do poliahing and parabolizing 


ALUMINIZING 


A harder and brighter aluminum coating that ia 
uniform and producet a lasting and aupenor re- 
flecting surface Guaranteed not to peel or blitter 


4" 

r 

KF 


S7 50 
S3 50 
S3 00 


Mirrora for Camerag, Range Finders 
and other optical tnatrumenta. 
Write for FREE PRICE LIST 


THE PREOISION OPTICAL CO. 

1601 Eift 113rd Stroft, N. Y. 68, N. Y. 


REFLECTING TELESCOPE KITS 
OUR SPECIALTY 

PARABOLIC PYTUEX AnRRORS made to Order 
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slip of 'glass fimctionfl as a plazic- 
parallel (suflcisntly so for the purpose 
needed) 

We now put it in use 

The mirror is set for the famliiar 
Foucault test 

Then the plane-paraliei is brought 
up and slid into the returning cone of 
rays and is turned so that they strike 
it perpendicularly 

Next, final adjustment of the knife- 
edge IS made and the Foucault shadows 
are picked up— through the plane- 
parallel — peipendlculariy 

Then the knife-edge is withdrawn a 
little to the user** left so that the mir- 
ror will be illuminated all over and is 
left there 

Finally, the plane-parallel is rotated 
so that the cone of rays no longer 
strikes it at right angles. Back come the 
shadows 

Here we have a dehcate control The 
underlying principle is simple If a 
beam of light passes through a plane - 
parallel at normal mcldence, no devia- 
tion of the beam will occur (although 
if it is a converging beam-^and in this 
case it is — It will shorten the focal 
length about 2/3 of the thickness of the 



Figure 5 Shutter top on its frock 


glass but this is a minor effect in this 
test) If, however, the plane-parallel Is 
rotated, so that the beam Is no longer 
normal to its face, it then is shifted 
slightly— it sidesteps It is offset a little 
Normally, In the Foucault test we 
move the knife-edge into the beam 
Here we move the beam into a station- 
ary knife-edge 

‘The rig,” Houston reports, “works 
very well in testing by rolling the 
shadows to their crests Its sensitivity 
is amazing, though it requires no deli- 
cate movements of the operator I used 
it in teaching a class of beginners and 
some of them preferred it to the other 
method It is the same principle as used 
in the line-shifter of the Hale spectro- 
helioscope (‘ATM’ page 196 at bot- 
tom) to bring the desired line on the 
slit Advanced workers and diarks at 
theoretical optics will probably find In 
this arrangement an error of a mil- 
lionth of a wavelength. Basically, the 
stunt is for helping tyros” 

Others may like It, too 

W alkdcn’s various richest-field tele- 
scopes are designed from formu- 
las based on several fixed funda- 
mentals, as described In “AT.MA” 
and one of these fundamentals is, or 
was, Chapman and Melotte’s table of 
star densities With these density data 
the richest RFT for refractors proved 
to be a 2%*' f/B and for reflectors a 
4'" f/4 These are the figures In heavy 
type m the table on page 636 of 
“ATMA” 


But the Chapman and Melotte tables 
were for photographic magmtudes and 
more recent tables by Scares and van 
Rhijn are for visual magnitudes. This 
makes a difference m the richest RFT 
Walkden has recently worked out the 
new data. The richest RFT for re- 
fractors now is a S'' instead of a 2%" 



Figure 6 Shutter bottom, roller 


and for reflectors it is a 7" mstead of 
a 4^* 

Better fish out your “A TJM A ” now, 
while you’re reading this, and pencil 
in some new data 

Page 624 column 7, opposite 10, 11, 
12, 13, 14, 15, write m 745, 2149, 55 03, 
138 2, 334 5, 775 7, respectively ciolumn 
6, for same numbers 531, 571, 594, 593, 
572, 524 

“'The new maximum,” Walkden 
writes, “is evidently at about mag 12 4 
of column 1, so a 5" mstead of a 2^" 
RRFT IS now indicated for column 3 

Now, on page 636, interpolate a new 
column between 6" and 8' reflectors 
and mark it the new reflector RRFT 
The column V, 29%\ 44, x244, 045", 
140". 161", 0 40", 0 96", 107", 0 61", 
0 45", 3 50", 1 57", 242", 35", 12 7", 107, 
225 

Next, in same tables, bottom line, 
change 244, 243, 241. 228, 215, 203, to 



Figurt 7 Houston's beam shifter 


206, 217, 223, 224, 223, 221, respectively 
These small changes will be made in 
the next printing of ”A.T Jd A ” 

Must you now toss out your present 
RRFT and commit suicide^ A little 
study of the chapter, such as you 
probably have already made, will show 
that the old RRFT isn't so far off the 
bull’s-eye as the above alterations 
may seem to imply And, if making a 
new one, a 7" mirror blank will be un- 
obtainable, at least in Pyrex unless you 
pay (plenty) to have an 8" blank 
ground down or trepan it yourself 
However, fairly reasonable ATMs prob- 
ably would settle for an 8" or a 6" 
RRFT as a pretty good approximation 
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50 Years Ago in . . . 



(Condensed from Issues of March 1 897 ) 


WIRELESS -“Guj^lielmo Mmoni has demonstrated the supe- 
riority of hib system of telej^iHphy without wires Mr 

Mai com in making use of the Hertzian waves, discovered 
that impulses sot up m his apparatus were able to affect a 
recei\er placed on tht fuither side of a hill Morse signals 
could be sent with ease thiough the larger part of a mile 
of V irth and rock He found he had discovered a new form 
of enf rgy that did not exist in the Hertzian waves The new 
WT\e lould penetiate everything and could not be refracted 
or bent aside from a stiaight p^th No description of Mai- 
roni s apparatus has been made public 

TRANS SIBERIAN — ‘The Siberian Railway is making r ipid 
progress Sixty-two thousand workmen are employed 
Towns are springing up in great numbers along the western 
section which runs through a ‘black earth’ country ” 

POLAR ATTEMPT - The government of Sweden has notified 
the Canadian government that Ilerr Andree will start fiom 
Stockholm about the end of June for Spitzbergen to attempt 
his balloon voyage to the North Pole 


POWER — “One of the latest and, in many respects, one of 
the most remarkable long distance transmission plants js 
thnt which has been built by the San Joaquin Electric Com- 
pany to supply the town of Fresno with light and power 
WTtci IS taken from these i ivors by wooden flumes 
A pipe line lords from iht lesrivoii down the side of tlie 



On* of th* 350 K W General Electric generators 


mounUim to the power house a distance of 4,000 feet the 
total fall being 1,411 feet There are three single ]et Pellon 
wheels for driving the generators, two for driving the ex- 
citers and two smaller wheels which operate the governor 
mechanism The power house contains three 340 K W 
multipolar General Electric 3-phase generators which de- 
li vci current at 700 volts to a low potential switchboard from 
which It is earned to six 125 K W transformers which de- 
liver 3-phase current at 11,000 volts through a high potential 
switchboard to the line The San Joaquin Electric Com- 
pany has established a price of $64 per horse piower per year 
foi its electric power The current for lighting purposes is 
furnished at fifteen cents per K W hour, measured by 
meter ’ 

PROSPERITY — “Let me ask says Mr Andrew Carnegie in a 
recent address, under what conditions does the employer of 
labor make profits and become prosperous’ Only when labor 
is prosperous, is his reply, and in great demand, when wages 
arc the highest, and when the demand for his products are 


the greatest Then, and then only, is the employer prosperous 
On the other hand, when labor is not fully employed and 
can be obtained for the lowest wages, when there is little 
demand for his products, then the employer can never be 
prosperous “ 

NIAGARA — “The hydraulic and electrical installations at 
Niagaia Falls were built for the purpose of supplying the 
new aluminum factory of the Pittsburgh Reduction Company 
.md to supply power to other consumers The company now 
fuinishes power to the Niagara Falls & Lewiston Railroad 
and the Lewiston & Youngstown Railroad The power 
house IS 180 feet long and is arranged to eventually contain 
sixteen wheels of about 2,000 horse power each ” 

DISCHARGE LAMP — “Hen O Schutt, of Jena, describes a 
new electric discharge phenomenon, which he teims electro 
capillary light When the discharge of an induction coil is 
sent through a nariow capillary tube of about 0 05 mm in 
diameter, provided with aluminum or copper electrodes and 
filled with air uniler ordinary pressures an intense luminos- 
ity of the thread of air is obtained The narrow capillaries 
dt*teriorated rapidly, roughening inside, and were blown into 
a senes of spherical enlargements Wider tubes gave less 
light but were much more permanent" 

GOOD ROADS — ‘ The growing agitation in favor of building 
bettei roads has a deep significance and will have a more 
widespread effect than is generally supposed for as soon as 
the people begin to realize that the question is an economic 
one that vitally affects our national prosperity we may look 
for a thorough reform in the present methods of road build- 
ing so far at least as a large number of the States are con- 
(erneci ’ 


100 Years Ago in 



(Coflden'>ed from Issues of March 1 847) 


HOUSING A company with a large capital, is engaged in 

England in the erection of 1200 houses for the use of the 
laboring classes, who are to be conveyed back and forth from 
home to their daily tod by the railway " 

MINERALS — “South Missouri abounds in Iron and Copper, in 
some places Lead is found. Zinc and other metals are also 
discovered In the northern part of Shannon county, red 
porphyry abounds— it is very hard, and would admit of a 
high polish ’ 

PEN MANUFACTURE — “Although millions of metallic pens 
are consumed in Europe and other parts of the world yet the 
manufacture of them is little understood, and carried on 
extensively only in England and the United States ” 

COTTON FACTORIES — “There are eighteen cotton factories 
in Georgia It is thought that there is a capital of a million 
and a half invested in these factories, and that they pay a 
dividend of from 13 to 24 per cent on this capital ” 

WINDMILLS — ‘Master ship builder George Savage, of 
Bangor, has made some improvements in the mode of con- 
structing windmills, which will, it is said, bring them into 
general use by mechanics who can apply machine power 
in their business There is no question as to the feasibility of 
making use of the windmill in many mechanical pursuits” 
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\cais MH) Alt\ancl(,i Cirilnm Dell ciicimcd of 

I niiclunL th U should undtr \isil)lt to tin 
c\ts (jf iIk dtjf the tjbraions ol the dtr tint 
alkct oiir cais as sound ’ I It never reali/td 
that dri am hut his rest nches ltd to the iiiven 
tion o( the iele[)hoiu 

lodtv Bell ltlcj)honi 1 al'>omtories have 
turned tht dream into i lact ~ tianslaling the 
spt)ktn word inte) rtael ihlt pictures 

D\ this ntvv invention ot the Laboratories, 
the l like I s|H iks into i nue rophont Vibra- 
tions of the \oiet ait unnvtltd thiough elec 
tronie tireuits md then are re isstmhled as 
lummoLis pa tie I ns wine h tr i\ 1 1 acioss a st re en 
1 leh s\ liable of sound his a distinctive shape 
ind line nsU\ 



Visil>le speecli is still in Us inf me), md is 
not )et ivailable to the puldie But educatois 
ol the deal are now evaluating it Indication 
ire lint the deaf can It nn to re id the patterns 
md bv eomparmg the patterns tbcir own 
\ oiecs make with the patterns of correct speech 
em iin|>rove their chetion 

Puterns of visible sj>ceeh also provide a 
me ms for analyzing and recording sound in 
the studv of plioneties and of languages Even 
tuallv visible six'teh ma\ make [Xissihle visual 
It lephony for tl]c deaf 
This IS hut one of many eontnhutions b) 
IL 11 Telephone Labor itories to the understand 
mv» and control of sound 



BELL TELEPHONE LABORATORIES BXPioniNG and tNVBNTiNG DBVistsG and 
PBXFBCTtNG FOR CONTINUBO IMFROVBMBNTS AND BCONOMtBS IN TBLBPHONB SBRVtCB 
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BRAZIL: 

A Coming 
Industrial 
Empire 

With on Industrial History Going Bock Only o Relo 
tively Few Years, this Huge South American Country 
Promises to Contribute Greatly to Technologicol Prog- 
ress of the World A Survey of Notural Resources, 
Present Industrtol Achievements and the Future 


By A P PECK 


S OUTH of the equatoi extending in fact, fiom noi ih of 
‘the line’ to south of the Tiopic of Capi icoi n— lies a 
land of ticmendous industiial importanco, paiticularly m the 
helds of metals and all then i amifications Bia/;il, popularly 
known foi coffee, the samba, and what happens on a lamy 
night in Rio is these days being called a potential industi lal 
giant, just awakening from an ages-long slumber, and wig- 
gling a few of Its fingcis to see what will happen And as 
these figuiative fingei s wiggle things are happening, and 
hippLiiing lapidly — things that will have both duect and 
mdiitet influences on indu^tiy in the United States in the 
immediate futuie and foi the long pull 

Depending upon the school of thought involved Bi ^/il is 
set n IS a feared competitoi - a cut-throat industnal coin- 
pt titoi — of the United States, oi as a friendly ncighboi who 
can be depended upon for cheexful co-opeiation and healthy 
competition That the latter is the most probable futuie 
couise IS the consensus of those who are in the best posi- 
tions to tiace trends, this opinion is home out by a suivty 
and analysis of a large segment of the Biazihan metals in- 
dustry as it stands today 

Heie are some of the mineral resources which Biazil 
laiger than the United States by the size of Texas, has at her 
disposal Iron ore in vast quantities and of high giadc, iich 
manganese deposits, nickel, cobalt, chromium, tungsten 
bauxite, titanium, columbium, tantalite, beryl, from which 
IS produced beryllium, cassitente, the ore of tin, magnesite, 
zii comum, mica, quartz, and diamonds With such an im- 
pressive list of mdustnal raw materials as a starting point 
thcie IS real reason to delve into the question of whoi c 
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Present population ot Brazil is concentrated along the coost from Belem in the north 
to the Uroguayan border on the south The mop shows specifically those cities and 
states which arc playing most important parts in the present industrial growth of the 
country Explorofion of natural resources is being pushed into the vast inter or 


•LOOKING AHEAD • 

Brazil as a proving ground for atomic 
power Vast mineral deposits yet 

to be discovered and exploited 
New highways and railroads to be 
built Hydro-electric power devel- 
opment An expanding market for 

equipment and experience from 
North America Aluminum produc- 
tion on a large scale 


Biazil IS Roing to fit into vvoild in- 
dustiv of the future 

Befoie getting to facts and figuies 
It IS well to give at least a brief 
glance at the background of Biazil 
the only South Ameiican countiy 
wheie Portuguese is the national 
language In this way it becomes 
possible to understand why such a 
potentially i ich nation should have 
hocn so long in giasping the possi- 
bihlits of this industrial age ?or 
ovri three centuries the economic 
histfuv of Biazil closely paialleled 
that of our pie-Civil Wai South 
The Lountiy was vatually luled by 
1 I datively small numbei of wealthy 
plantation owners the Jest of the 
population was composed lai gelv of 
shiCQs diawn both fiom the natives 
of the countiy and fiom the Negioes 
ol Afiica 

The inevitable lesult w is the pti- 
petuation of a class system in which 
piactically no middle cliss txisitd 
Although slavciy w is ofiicially 
abolished m 1888 the system ( on- 
tuiucd to have its < fh ct on the 
countiy, which was so widely sop i- 
1 ited fiom the growing and ex- 
panding tcchnologuol knowledge of 
Fuinpe and Noith Amt i ica In the 
int aniline, howevci the beginnings 
ol I imddJt class started tf) establish 
list li in tlu southern pai t of the 
tounliv in S*io P lulo Settled h( 1 1 
vetK mt n who wtre noilht i landed 
piopi lelois nor slaves They hnd 
to woik for a living, to depend upon 
Iht 11 own bi iwn and bi Tins foi 
thtir livelihood Small wondci then 
Ihit in the mild and kindly climate 
oi the Sm Paulo i ogion is found to- 
day the heait of Brazilian mdustiv 
Coupled with the slave system to 
j ct u d Bi a/ilian development was 
iht ease with which the countiy 
could be made to produce iichcs 
Fust it was gold, then sugai and 
lubbei and finally coffee and cot- 
ton Seemingly all that was neces- 
saiy was to sciatch the surface and 
theie was wealth’ Remembei cot- 
ton in our own South'^ 

When the gold market was lost to 
Afiica, Brazil turned easily to sugai 
Then Cuba entered the picture and 
th IS market was gone But why 


woiiy*^ Rubbci could be had foi 
the ccjllecting TTie Oiient changed 
this So coffee becami Biazil’s stiong 
point mcl continued to be until 
ovei -production in the late 1920 s 
glutted the market and beans w^tie 
burned to dispose of the excess Then 
there was cotton and bv 1940 the 
Biazilian pioduclion of cotton ex- 
ceeded its total value of coffee 
All this points up the fact that, 
under its own system Brazil was 
ible to turn almost painlessly fiom 
one to mother of its convenient nat- 
ural lesouices to loll wuth the 
punch, as it were, and to get along 
with a small part of its population 
in the wealthy class »Tnd most of the 
1 est in dire poverty But things wei e 
much different elsewheie The lest 
of the world was piogiessing indus- 
trially The great middle class of 
the United States w is prospering, 
taking its own pait in building the 
vast industrial empire of North 
America And heie was anothei 


counti y inhabiUd bv a i elativeU 
homogeneous people which had all 
the naluial advantages of the United 
States but which up to a decade or 
two ago had failed to take full ad- 
vantage of them 

TRANSPORTATION IMPORTANT 

-So much for the background of 
Brazilian cconomus What is going 
on today is fai more impoi tant 
But what IS going on today is sc - 
veiely handicapped fiom the Noith 
Amci lean standpoint by the late- 
ness With which Brazil has enteud 
the industJ lal i ace 

Because of this lateness Brazil 
thus fai has a vci v pooi ly integrated 
tianspoi talion system Hei roads are 
geneially speaking inferior and in 
many cases aie impassable during 
parts of the yeai Railioads are short 
and of diffeiont gages that prevent 
intei change of height cars Only two 
railroads extend into the vast cen- 
tril and western mteuor and much 


MARCH 1947 


SCIENTIFIC AMERICAN 


101 





of hci transpoi tdtion is earned on 
by water — slowly and inefficiently 
As a result, much of the economic 
life of Brazil is localized, as con- 
tiasted with the interconnected in- 
dustrial picture of the United States 
Thus, although Brazil has esti- 
mated high-giade non oie reserves 
of 15 billion tons, or 22 peicent of 
the world’s estimated 
transportation and mining facilities 
are said to hold the key to the rea- 
son why Biazil, as late as 1937, was 
importing almost half a million Ions 
of iron and steel annu<illy, in that 
same year local pioduction was only 
146,000 tons Link this with the need 
for coal in non and steel production 
and the pictuie begins to cleai 
Brazil’s proved reseives of coal aic 
low, and those which art available 
are of pool quality or art so fai le- 
moved from production centfis as 
to be uneconomical to use 

It IS estimated that in the state 
of Santa Cataiina, thoie aic leservcs 
of 500 million tons of minable coal 
and anothei three to six million tons 
in the state of Parana In both cases 
tiansportation of the coal to the 
point of use is the bottleneck that 
can be broken only by extensions 
of lailroads or highways oi both It 
must be remembeied howevei, that 
these figuies arc by no means final 
intensive exploration of Btazil’s coal 


and othei inineiul leseivcs is only 
beginning The Instituto Brasileiro 
de Geogiafia e Estatistica (Bia/ilian 
Institute of Geogiaphy and Statis- 
tics) IS now in the field, uncoveiing 
new indications of existing mineral 
wealth Encoui aging reports are be- 
ing leceived of new coal deposits 


and of possibilities of new oil i e- 

1 ves as will as of uranium man- 
ganese, tin nickel, iron, and bauxite 

IRON AND STEEL — As has been 
indicated n on heads the list of 
Brazilian minerals And here is one 
of the cases where the country is 
doing something to banish an inclus- 
tiidl paiadox At Volta Redonda in 
the slate of Rio de Janeiro, is a steel 
plant that was started in 1940 and 
opened m March, 1946 Costing 
$100,000 000 this plant will have an 
ultimate capacity of 1,000,000 tons of 
steel annually (average production 
of steel in the United States is 100 - 
000,000 tons annually) and will bt 
able to fill piactically all Biazihan 
demands However, the coal spectie 
comes in again, unless the fuel pic- 
ture changes rapidly, Volta Redonda 
will be opeiated on imported coal 
with consequent high cost of pio- 
duction On the other hand, theie is 
the possibility of using Biazihan 
coal heie, as available, mixed with 
impoited coal as needed to obtain 
the desiied results in certain optia- 
tions Then too, there is the oppoi - 
tunity for coal-carrying ships fiom 
the United States to Brazil to cairy 
high-giade iron ore on the retuin 
trip, thus solving to balance-out the 
economics of shipping 

To the capacity of Volta Redonda 
must also be added the capacity of 
seveial small steel mills in Minas 
Geiaes which combined, will con- 
tribute an added 2()0,()00 tons annu- 
ally 

While the United States does not 
at piesent (but may In the future) 
have any real need for iron im- 
ported from Brazil, it does need cer- 
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tain other elements which Brazil 
has in abundance Most important 
of all is manganese Manganese ores 
available m the United States aie 
lean, low in content, and only uch 
manganese ores are economically 
suitable for pioducmg fenomanga- 
ncse Neai the non mines in the 
western part of Mato Grosso ai c 
huge deposits of high-grade man- 
ganese ore, estimated at 30 000 000 
tons and containing fiom 45 to 47 
percent manganese Heie, again 
however, tapping of this uch and 
valuable mmeial resource is handi- 
capped by problems of tianspoita- 
tion Undei piesent conditions the 
ore IS hauled by truck to the Paia- 
guay River and then towed in sco\\s 
to ocean steameis at the poit of 
Montevideo 

ALUMINUM - Although Biazil 
ranks 12th in world pioduction of 
bauxite — and its major rich deposits 
are in open-cut mines which make 
for easy removal — Biazihan indus- 
try has until recently relied entiiely 
upon imported aluminum’ TIils is 
but another of the paiadoxcs that 
drives home the impoitancc of tlu 



"Zipp«r" producfion 


industrial awakening of the coun- 
try 

Major production of bauxite at 
picsent IS from the iich mines on 
the Pocos de Caldas plateau m the 
state of Mmtis Geiaes whcic the ic- 
seives arc estimated at 120,000 000 
tons But that is not the whole 
story There are some 80 othei 
known localities where bauxite is to 
be had in quantity, and the proba- 
bility that others still remain to be 
found Most important of those so 
far explored includes the mines m 
and near Ouro Preto, where esti- 
mated reserves reach 2,000,000 tons, 
and the Muqui deposits m the state 


of Espiiito Santo, not far fiom Rio 
de Janeiro, with estimated leseives 
of 1,000,000 tons Large deposits of 
phosphorous bauxite in the state of 
Maranhao aic believed sufficient to 
fill the domestic need foi phosphatic 
feitili/crs with alumina pioduction 
as a by-product 

With th(*sc 1 ich S()UicLs of biuxilc 



Industrial Exponsion 


in Brazil 


(U S Dollars) 

1939 

750,000,000 

1942 

1 378,400,000 

1945 

2 820,850,000 


Total figures tor industrial production, 
covering all of Brazilian industry show 
the tremendous increase which has 
token place over o six year period 

to tap Biazihan tntcipusc had by 
1940, gone only as fat as the pioduc- 
tion of alumina and the expoitation 
of the oie itself Then the fust plant 
foi the 1 eduction of 'iluminum 
was established bv Klcti o-Quimu a 
Brasileiia S/A, this plant, at Saia- 
menha, in the state of Minas Geiaes 
IS now leported to be pioducmg suf- 
ficient aluminum foi the needs of 
Biazilian maiket 

ELECTRICAL POWER Closely al- 
lied with the pioduction of alumi- 
num, and with many an mdustual 
process and production line, is the 
pioblem of powei and especially 
of electrical powei Since Brazilian 
coal deposits and oil reserves have 
not been fully exploited and im- 
ported coal and fuel oil arc expen- 
sive, Biazilian industry is looking 
to its livers as a source of hydro- 
elecli ic power Here is a vast poten- 
tial means of i educing aluminum, 


Agricultural Expansion 



in Brozil 


Tons 

1920 

1940 

Cotton 

99,701 

468,695 

Oranges 

77 000 

1 206,000 

Pineapples 

18,000 

138 678 

Bananos 

540 000 

1 833,334 

Coffee 

788 488 

1,001813 

Cocoa 

66 883 

128 616 

Sugar cane 

13 986 000 

21 474 591 

Potatoes 

145 985 

464 662 

Brazil nuts 

6 588 

68 162 


Industrial expansion in Brozil is not 
to be hod at the expense of its agn 
culturol pursuits as evidenced by 
this tabulotion of increases in pro 
duct ion of importont Brazilian crops 

smelting oils i unning railioads 
building iiiaLhintiy and doing -a 
thousand and one other jobs th it 
have to bt done m an industi i il 
economy 

A lehef map of Brazil shows th it 
many of hci livers which flow di- 
icctly into the Atlantic or feed siu h 
laige iivcis as the Parana and file 
Amazon, plunge .it times down 
falls that (ould leadily be utilized 
foi power production In fact bv 
1940 Biazihan hydroelecti ic plants 
had an installed capacity of 'ibout 
1,000 000 kilowatts and were on the 
inciease One of the most ambitious 
pi ejects designed to level olT povetr 
production during wet and dry sea- 
sons, IS that cstibiished between Sio 
Paulo and its ocean port of Santos 
Hue a su les of dams has been 
built to foim great lakes extending 
into the neaibv mountains to create 
what amounts to one huge connected 
reset voir capable of impounding all 
of the watei that falls during the 
rainy season This water, released 
through pt nslo( ks for a diop of 2200 



In on eUctrolytic xinc plont 


MARCH 1947 


SCIENTIFIC AMERICAN 


103 



foot to the tuibiiifs loc ited ]ust 
above sea level, is utilized to pio- 
due( power during the cntiic 32 
months of the year 

In a siinilai mannei, many of the 
Viatel eouises of Biazil can be de- 
veloped foi power production, our 
own Tennesset Valley Authoi ity, 
Boulder Dam, and Grand Coulee 
have shown what can be done, and 
Bi azil 3xas proved that such lessons 
tan be applied to hei own pioblems 
It is now a mattei of s[)ieiding the 
application With the ciying need 
foi jdiJ transportation m Biazil, and 
wilh the matciials available to ex- 
tend her rad system but not enougli 
coal to power the required locomo- 
tivts it IS not beyond tht i ealm 
of possibility to vLSualize hydioeloc- 
powoi elFiciently cairied b> high- 
tension lines, as the motivating foice 
of Brazil's futui e laihoads 

Then, too, it should be noted that 
uianium is listed among the possible 
n( w mineral resouices thus fai le- 
poilod by the Brazilian Institute of 
Geogiaphy and Statistics As le- 
scaich in the potentialities of atomic 
povvtr c*ontinues, such supplies of 
the ladioaclive element when de- 
vt loped, will become mcieasmgly 
impoi*tant In any event heie is a 
count! V that can make full use of 
atomic powei supplied by small 
ciuintities of easily tianspoited fuel 
—the gieat hope and ultimate goal 


of many workeis in this field Even 
if Biazihan uranium deposits do not 
prove out, Brazil should be an ideal 
piovmg ground for atomic powei as 
applied to the solution of tianspoita- 
lion and industrial power plant piob- 
lems— of which she has plenty 

SPECIFIC INDUSTRIES - Despite 

the limitations placed upon it by 
such matters as gieat distances, 
piesent lack of adequate transporta- 
tion facilities, inadequate coal sup- 
plies and so on, alieady bnefly 
sketched, Biazilian industiv is pio- 
ceeding apace To give a peihaps 
kaleidoscopic pictuie of what is go- 
ing on m the metals mdusliy in pai - 
ticular, the following paiagiaphs aie 
drawn from the wiitei’s notes made 
during a recent toui ol a numhei of 
plants in the southern pait of Biazil 
Of the nonfeiious metals pro- 
ducers and fabiicatois in Biazil the 
film of Laminac'io Nac lonal de 
Metals S/A is said to do bO peicent 
of the entire business This is di- 
vided us follows Aluminum 75 pei- 
cent, brass and coppci 80 peuent 
zme, 100 peicent {producing 100 tons 
pel month), silv^i Geiman silvei 
ind so on, 50 peicent Employing 
some 1500 woikeis this company 
IS the biggest South Amtruan pio- 
ducer of plates, sheets stiips, elides, 
bars tubings cxtiuded shapes and 
wile of nonfciiov4s metals as well as 



A foundry in Brazil 


aluminum and bionze powders for 
use in paints and printing inks In 
1941 its total production had a sale 
value of $3,090,523, by 1946 this 
figuie had climbed to $7,780,742 for 
the fiist nine months 
Then theic is Companhia Biasilciia 
de Ailefactos de Metais, with plants 
in Utmgu and S'io Paulo, manufac- 
tuiing silver md other tableware 
IS well as aluminum cooking uten- 
sils and kitchenware kerosine 
lamps tinned basins, and othei met- 
al utensils In 1941 this company’s 
production of other than aluminum 
pi oducts w as valued at $703,600 
foi 194b (to Octobei ) it had in- 
c I eased to $2 492 245 Aluminum- 
ware figuies foi the same pciiods 
ait placed at $376 350 and $1,^80 250 
Not quite so staitling at fiist 
glance because they do not extend 
ovei such a king period of time aie 
the figuies fiom the slide fastener 
( zipper ) faetoiy of Companhia 
Bnsilcna de Metais In 1944 this 
company opiiating the laigest slide 
fastcnei plant in South Ameiiea, 
had a sales volume of $912,681 for 
the fust SIX months of 1946 the fig- 
uies climbed to $1,226 628 

Aluminum foil pioduetion m the 
only plant of its kind in Brazil 
that of Laininac'io Caiavelas S/A 
jumped fiom $77 656 in 1041 to 
$434,892 foi the fust nine months of 
1946 

In tht plant of Companhia Brasil- 
011 a do Zineo is pioduccd electio- 
Ivtic zinc that is entnely consumed 
by Laminae lo Naeional de Metais, 
with the by-pioduets such as sul- 
fuiic aeid and copper sulfate sold to 
othei Biazihan industiies and to do- 
mestic agiieulture Sales volume of 
this company m 1943 amounted to 
$47 990, foi the first six months of 
1946 Ihe volume was $119,599 
These compacted figures give a 
(Please turn to page 128) 
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Precision Forgings 


By FRED P PETERS 

Editor tn Chlrf MaLerialn & Metfmds 


Born As the Solution to a War Production Problem, the Precision 
Forging Process Mokes Possible Moss- Production of Metal Parts to 
Precise Dimensions with a Minimum of Machme-Finishing Required 



Courtesy Tube Tum* Ino 

Large precision porls can be mass produced by forging to close tolera 


A nother metal-workmg proc- 
^ esfe has been added to the 
lengthening list of those which make 
possible the manufacture of metal 
parts to veiy accurate dimensions 
without subsequent machining Pre- 
cision forging IS now a reality, and 
takes its place beside stamping, 
screw machine work die casting im- 
pact extrusion, precision casting, and 
powder metallurgy as an alternative 
means of mass-pi oducing parts that 
must be held to close tolerances 
Forging was one of the first metal- 
working techniques employed by 
early man, and has always been a 
leader m industrial importance 
among production methods Until 
recently, however, forgings weie 
never thought of as potentially pre- 
cision parts The nature of the proc- 
ess, with the scaling and warping of 
the forged piece that were attendant 
on the heating and cooling cycks 
in forging, were such as to limit 
commei cial dimensional tolerances 
in foigmgs to ± 1/16 to 1/32 inch 
per inch Toleiances as close as 0 016 
inch could be held in special cases, 
but a fancy piemium had to be 
added to the cost of such parts, and 
they weie far from being mass- 
pi oduction Items 

In many cases, howevei, the out- 
standing mechanical chai acteristics 
of all foigmgs — great toughness and 
lodd-bearing sti ength— necessitated 
tlieir use foi inachmeiy paits that 
had to be manufactured to dimen- 
sional tolerances as close as 0 005 
inch or better In all such instances 
the forgings had to be subsequently 
machined to finished size and shape 
Machined forgings are therefore 
among the most common of pieci- 
sion paits, and aie able to compete 
on a cost basis with all the major 
metal- forms 

But of the many materials that 
can be foiged, not all of them arc 
also easily machined, and some aie 
not machmeable at all It was this 
particular situation that led to the 
development of precision forgings 
by the Steel Improvement and Forge 


• LOOKING AHEAD • 

Higher production rates with lower 
production costs for many precision 
pieces Hord-to-machine alloys 
brought to narrow tolerances easily 
and quickly Conservation of mate- 
rials occomplished by the elimination 
of much final machining 


Company, primarily foi the solution 
of a vital war production pioblem, 
but with possibilities far beyond 
strictly military applications 

FORGINGS REQUIRED — This com- 
pany, one of the country’s laigest 
pioducers of drop forgings, was 
called upon eaiily fe the war to pro- 
duce liH bine whwls for General 
Electric tuibosuperchargers Forg- 
ings (rather than castings, for ex- 
ample) were required because of the 
great seiwice stresses mvolved The 
material used (Timken 16 chromi- 


um, 25 nickel, 6 molybdenum, 
balance ii on alloy, one of the “super- 
alloys” developed for high tempera- 
tuie service) was very difficult to 
machine But by using a specially 
developed two-step forging process, 
Steel Impiovement and Forge was 
able to produce contoured wheel 
foigmgs requiiing only a minimum 
of machining and giinding, and to 
toleiances closer than had ever be- 
foie been achieved with forgings on 
a mass-pi oduction basis 
In the forging piocess developed 
the fust opeiation (blocking) is done 
at the usual forging temperature for 
the alloy in question, generally m 
the neighborhood of 2000 degrees, 
Fahrenheit The second or finishing 
opei ation is cai i led out between 
1200 and 1350 degrees, Fahienheit 
This “low tempeiature” operation 
(some engineers call it “cold forg- 
ing” to distinguish the practice from 
forgmg at temperatures some 700 or 
800 degrees higher) not only forma 
the part to its finished dimensions, 
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ALLOYS USED IN PRECISION FORGINGS 
For Turbine Wheels For Blades or Buckets 


ALLOY 

DESIGNATION 

ALLOY 

MANUFACTURER 

NOMINAL 

COMPOSITION 

16 25 6 

Ttmfcen Roller Storing 
Co 

t 6 Cr, 25Nc 6 Mo, Bol 

Ft 

19 9DL 

Universol Cyclops Steel 

19Cr, 9Ni IMo, IW 

N 155 

Union Carbide Cr Cor 
bon 

20Cr, 20Ni, 20Co 

3Mo 25W 

S 590 

Allegheny Ludlum 

20Cr 20Ni, 20Co 

4Mo, 4W, 4Cb 

Inconel X 

Internotionol Nickel 

Co 

73Ni, 15Cr, 6 Fe, 4 
(Ti plus At plus Cb) 


ALLOY 

DESIGNATION 

ALLOY 

MANUFACTURER 

NOMINAL 

COMPOSITION 

Hostefloy B 

Hoynei Stellite Co 

65Ni, 30Mo, some V 

S 816 

Allegheny Ludlum 

40Co, 2aCf, 20Ni, 5W, 
4Mo, 3Cb 

N 155 

Union Carbide 6 Cor 

20Cr, 20Ni, 20Co, 


bon 

3Mo, 2SW 

Inconel X 

International Nickel 

73NL 15Cf, 6 Fo, 4 


' Co 

(Tf plus Al plus Cb) 

16 25 6 

Timken Roller Beoring 
Co 

16Cr, 25Ni, 6 Mo 

K 42 B 

Westinghousc Elec 
Corp 



but cold works it at the same 
time, thereby greatly inci easing its 
stiength and haidness 

DIE DESIGN CRITICAL - Both op- 

erations aie done in laige steam 
diop hammeis The success of the 
piocess depends heavily on proper 
design of the first, oi blocking die 
foi by coirectly designing the fiist 
die it IS possible to control the 
amount of cold woi k that is done in 
the finishing die and thus to assuie 
unifoim haidness acioss the section 
of the wheel Impiopcr die design 
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Cimrte v Stefl Improvcmont nnd Forne Co'hipflny 


Will result in forgings that lack the 
requisite stiength and which vary 
in cross-section hardness 
Even more difficult of develop- 
ment and of mole potential impor- 
tance indusliially is the production 
of precision drop foigings in parts as 
small as turbine blades oi buckets 
Here the problems were infinitely 
greater Because the blades (espe- 
cially those for jet engine turbine 
wheels, as distinct from superchargei 
turbine blades or compressor blades) 
must operate at higher temperatures 
than the wheels, even more re- 
fractory alloys are used The best 


alloys of this type contain large pro- 
portions of cobalt and are corre- 
spondingly difficult to foige The 
geometric shape of turbine buckets 
with their sharply varying thick- 
nesses in the same piece, then 
necessarily small-radius fillets, and 
then devilishly difficult contouring 
has always been one of the most 
difficult to obtain via the forging 
piocess And finally the dimensional 
tolerances that have to be held are 
oven closer than those requited foi 
wheel or rotor forgings Even hand 
grinding is not feasible because of 
the practical impossibility of main- 
taining the delicately designed con- 
touis 

Foi example noimal tolerances 
used on tuibme blade forgings aie 
about + 0 010, 0 000 inch, while 

the vai lation fiom the ti ue lontoiu 
of the blade must be held to f 0 005, 
- 0 000 inch Those aie so much 


closer than the forging industry has 
been accustomed to facing that a 
wholly new attitude and approach 
was requii cd for this production 
job 

SPECIAL OPERATIONS ~ The ac- 
tual foiging of the tuibine blades 
lequiies a great number of opera- 
tions Forging temperature is rapidly 
lost after one to thiee hammer blows 
( because of the thinness of the 
parts) and a senes of leheatmgs 
must be made as the foiging pio- 
gi esses On some parts in the final 
stages of forging, the metal is so 
thin that only one blow per heating 
IS possible 

And theip aic many othei devia- 
tions fiom the usual foiging proc- 
ess that are essential to success Foi 
example, die impiessions have to be 
sunk to withm 0 002 inch, while un- 
orthodox die matciials must be used 


The four 90 s 
turbine buckets of 
super alloy 
in the center of 
the group 

and the surrounding 
stoinless steel 
compressor blades 
are precision forged 


Aluminum precision 
forgings are 
used pnmorily for 
parts subletted 
to extreme fottgue 
and impoct, or 
where space 
limitations do 
not permit the use 
of costings 
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courtesy Steel Improvement end Foree Companv 

A preciiion forged turbine wheel (left I requires very little additional 
mochintng The same wheel (right) after finishing, with the blades in place 


(and therefoie aie foiged), but cuuently being done with pi ess 
which have heretofore involved foigings in hght metals by a number 
much machining to accurately re- of manufacturers may be easily 
pi oduce final dimensions may in the classed as precision foiging foi the 
future be almost entirely forged tolerances leached appioach those 
with only hght final machining achieved m the manufactuie of tui bo 
opciations This practice may be buckets Increasing use of light met- 
especially advantageous when the als and especially the fast moving 
material is somewhat difficult oi ex- developments in foiging pi esses in- 
pensive to machine dicate a bright fuluie foi piecision 

The Steel Impiovement and Foigc foigcd light metals as well 

Company is not the only manufac- But whethei the tiend will be 
luier of precision forgings For cx- towaid piecision forged hght metals 
timple the Utica Diop Forge and oi lou alloy steels or just to the 
Tool Corporation and other forging original super-alloys, the precision- 
pioduceis took impoitanl paits in foi ms field has a new membei and 
the precision foiged tui bo-parts engineeis another ^vay of making 
piogiam Indeed much of the wotk then piodiuts 


^ ^ & 


at unconventional hai dnesses to 
minimize die weai and loss of shape 
Special foigmg furnaces are lequiied 
to prevent excessive scaling oi de- 
carbuiizing during the many heat- 
ings lequired on these small paits 
before they leach finished size, and 
improved die swabbing compounds 
aie needed to pi event forgings fiom 
sticking in the dies It has also been 
learned that “process gimdmg” be- 
tween foiging opciations pioves 
beneficial 

The development of this process 
of couise, ongmated as the solution 
of a war pioblem and has been al- 
most entirely concerned with forg- 
ings made of the supei -alloys foi 
jet engines and superchargers In 
addition, the engine manufacturers 
wished to do as little machining 
01 grinding on the paits as pos- 
sible, foi them the neaiest thing 
to peifeclion on the part of the 
blade produceis would be none too 
good This would at fiist glance 
seem sciiously to limit the bieadth 
of applications of these new tech- 
niques and then use in peace-time 
pioduction 

But alieadv the situation is open- 
ing up Elxpenence in pioducing 
blade foigings in stainless steels has 
been extensively applied in com- 
piessoi design and manufactuie 
where the blades need not opeiate 
at anything like the sevcic scivicc 
conditions icquned of superchaigei 
and jet engine blades In addition 
Ihc jtl engine and gas tui bine manu- 
factui CIS (custodians of a gi eat 
peace-time mdustiv in itself) have 
already relaxed then stnngent lol- 
(M antes on thickness and shape 
Under these circumstances piecision 
foigings aie much cheaper to pro- 
duce, and part of tin lesulting sav- 
ing may be used lo tnachine-finish 
the blades 

This combination of tiends makes 
piecision foigings more attiactivc 
to the general pioduct munufat - 
tuip! If costs can be brought dowm 
they will be moie competitive with 
castings and machined parts to be 
made in moi e common matei ials 
than the super-alloys So fai, foi 
example, the alloys chiefly used foi 
precision foigings have been those 
listed in the accompanying table 

LOWER COSTS NEEDED The 

drop-foiging industry s expeiience 
with the 12 percent chiomium stain- 
less steel foi compiessor blade foig- 
ings IS being followed with much 
interest, for it may well be the fore- 
lunnor of precision foigmgs made in 
lower alloy steels as well as in non- 
ferrous metals If costs can be low- 
ered, the potential field foi such forg- 
ings IS laige, innumciable machine 
parts that must be strong and tough 


ROLLING MAGNESIUM 

On Confmuous Ship Mill 

Proves Mass-Produefton Possible 

K^ost important step in the indus- 
trial development of a “young” ma- 
tei lai IS the tiansition from manual 
handling to automatic pioduction in 
Its manufactuie Steel was long ago 
introduced to the continuous roll- 
ing mill which made possible the 
low-cost mass-production of sheet 
sti ip lails, and lod now so wideh 
used throughout all industiy Alu- 
minum too, has recently passed 
through this same impoitant phase 
aluminum slabs weighing 2000 to 
1000 pounds each now being i oiled 
and coiled on automatic equipment 
without hand labor 

Magnesium may now be leady foi 
this all-impoitant step Veiy le- 
cently the adaptability of magnesi- 
um to mass-pioduction methods was 
demonstrated by rolling some of it 
on a continuous stup mill designed 
for steel Cast slabs of Dow FS alloy 
were put through a reveising break- 
down mill with enough speed and 
power that the magnesium actually 
became hotter rathei than cooler 
while being rolled from seven 
inches down to 0 4 mch in two min- 
utes 

On the conventional magnesium 
rolling null, the 200-pound slabs aie 
expensive to cast and scalp in the 
first place The small slab is broken 


down so slow K in the lolling mill 
and handled so much that it cools 
off and must be reheated several 
times On the continuous mill how- 
tvei the magnesium was passed on 
hot to the tandem mill, came out a 
moment latei as 0 050 inch sheet and 
was automatically coiled at 1200 feet 
pel minute 

CONTACT ALLOYS 

Subst/fufe for Precious 

Metals, May Prove Superior 

F ACED with shortages of some of 
the precious metals that have been 
essential ingredients of high-giade 
clcctncal contact alloys for a num- 
bei of yeais the Gei mans duiing 
the wai developed several satistac- 
toiy substitutes that arc much 
cheapei than the onginals and 
which aie believed to have interest- 
ing potentialities for American elec- 
tiical-product manufacture! s In 
place of the expensive uidium-plati- 
nurn combination the Germans sue- 
cessfully used alloys of gold and 
zuconium, of platinum and beiylh- 
um and of lungsken and platinum 
as oveilays oi inlays with base met- 
als For example they employed a 
combination of 95 percent platinum 
and 5 percent tungsten for ignition 
and magneto contacts Another 
useful substitute was an alloy of 
gold with 3 percent zuconium, which 
had a h.adnoss of ovei 300 Brinell 
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JOB RATING FOR 

Through Objechve Study, Every Job in a Plant May be Accurately 
Evaluated With on Incentive Created, the More Experienced Worker 
Selects a More Difficult Task Where His Superior Skill and Knowl- 
edge Pay Off The Inevitable Results ore Higher Wages for the 
Worker and, at the Same Time, Larger Profits for the Employer 


A SMALL manufacturer of chemi- 
cals in the east Is havmg an 
agreeable surprise His highly skilled 
senior employees are demanding 
the toughest jobs in the plant, and 
production per man per day is going 
up, sometimes as much as 100 per- 
cent Pay roll costs are going up too, 
but not as rapidly as profits 
This plant has both plush jobs 
on which instruments and automatic 
controls do most of the work, with 
the man Just standing on watch, and 
hard ones uherc liquids must be 
stirred, powders shoveled, or heavy 
barrels moved The duller jobs 
mean hard physical work, soiled 
clothing, and some exposui e to 
fumes and heat, but they also need 
plenty of skill and judgment if they 
are to be run well 
Older and more skilled employees 
used to lake advantage of their 
seniority rights to get those easiest 
jobs, the unpleasant tasks on which 
high skills were most needed being 
left for the newer men who had 
learned the least about the plant 
processes And the first ambition of 
eveiy new man was to accumulate 


senioiity and get into line for the 
softer jobs 

What happened, on the surface 
was that an industrial engineei was 
consulted and he instituted a job- 
ratmg plan Under this plan, inste id 
of weekly pay being based entirely 
upon hourly lates which are estab- 
lished by scnioiity alone, there are 
also mcentives, the tougher the job 
the higher the incentive The senioi 
woiker still gets a higher houilv 
base late than the newcomer, and 
still can take his choice of jobs in 
the plant But if he wants really 
high pay, if he wants to double his 


• LOOKING AHEAD • 

More consideration given to what 
constitutes fair working conditions 
within the plant Closer under- 
standing between Labor, Monage- 
ment, and Union Long-lasting 
harmony and co-operation among 
the three 


base pay, he has to take one of the 
haidei tasks and lun it well 

The chemuals maker expected this 
incentive system to level out his 
pay loll somewhat and to solve some 
of the problems of attracting un- 
tiained labor to the plant But he 
did not think that it would cause 
his best men to seek the jobs on 
which their skills could do the most 
for his company 

What he had missed was the deep- 
est instinct the American workei 
has the desire for a square deal 
foi eveiybody The aveiage Ameri- 
can woikei wants all hands to be 
ti cated fan ly “Right Is Right ’ comes 
as close to his credo as any words 
could Eveiy survey made by an> 
unbiased source finds this to be 
ti ue He wants good pay for himself 
but he thinks it is light and proper 
that the boss should make a fan 
pioht He wants to buy at fair prices 
goods made by men who also re- 
ceived fair pay He likes sports like 
b iseb.ill and bowling where he can 
sec foi himstlf that the playing and 
the scoi ing are fan 

Fixing matters so that the man 
who licked the toughest job auto- 
matically got the highest pay was 
light in line with this sense of the 
square deal It made the best men 
w int to show the others how then 
skills could pay off 

DRAMATIC FAILURES -- Job-rat- 
ing systems gcaied to fair pay and 
incentive lates have had similar 
effects m so many plants that the 
lush to adopt them amounts to a 
boom, a boom that is tempered by 
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SQUARE DEALING 


By EDWIN LAIRD CADY 



Coarteny Ms^hlett LaboratorleB 

Supervision Exercised 


tht. fact lhal tho failuics of these 
systems have been as diamatic and 
bewildeiiiifi as then successes 

One such failuie was suiTeied by i 
pioTTiinont electiical company Heie 
the ]ob-iatinfi system had been ton 
yoais in the development So well 
did the executives like it that they 
said “Oui men will never strike 
They like our jib-iatiiiR set up too 
well The last of these boasts was 
heard just 24 hours befoie the m( n 
walkul out on uhat was to become 
the most prolonged and disastr<ius 
stiike in the company s history 
Behind Ihcso failuies is one of tht 
most exaspei riting facts in business 
managcniciit A good and fair job- 
rating system looks like the easiest 
thing m the woild to vvoik out but 
actually is the haidcst It stems as 
if any high-school boy could handle 
the' simple factors involved but the 
sm 11 test of executives fail at tht m 
In fact almost ill good job-iating 
systems in uoiked out by consult- 
ing enginetis It is vei\ i iic foi an 
i^xcculive to develop one foi his 
own eornp an> 

Seven simple factois are the basts 
f>f no u ly all job-i itmg oi ‘ task 
1 valuation’ systems They ai e 

1 Expeiienet 

2 Skill and Aptitude 

i Peisonal Responsibility 

4 Physical Effort 

5 Working Conditions 

C Supei vision Rcquiied 

7 Supei vision Exercised 
This list c in be expanded and dif- 


ferent wolds can be used to express 
the same ideas With “aptitude/’ foi 
example, ean go a subhe id of “edu- 
cational 1 equirement,” or “personal 
1 esponsibility” may be called “ini- 
tiative ” But all such lists boil down 
to just about the same factors 
Take that number 5 “woiking 
conditions,” as an example of the 
difficulties involved Its inteipieta- 
tion has to vary with nearly eveiy 
industrial community What r 


worker m the textile community of 
Fall River would regard as impos- 
sible conditions of heat and fumes 
would seem mild to his brother in 
the melting room of a steel mill in 
Pittsbuigh 

Intel pi etation of the same term 
would vary also from plant to plant 
in the same industry and even in the 
same community 

BAD WORKING CONDITIONS - 

Two steel stampings and kindicd 
products plants m New England woie 
bothered by bad plant conditions 
One put in modern wash i corns 
made suie that all machines w^eit 
as quiet as practical installed good 
cafotciias and play rooms, did every- 
thing it could to make work condi- 
tions pleasant 

In the other plant the boss called 
his irren into a meeting “Boys,” lie 
said, ‘I will buy all of that stuff foi 
ycru or I will put the cost of it into 
voui pay envelopes It is up to you 
He had risen from the ranks and 
many of his workmen had known 
him when he was a machine op- 
erator They knew he would keep 
his word Tho gieal majority voted 
“down with the luxui les and up 
with the pay envelope” 

Obviously, what w’ould be consid- 
(icd bad woiking conditions in the 
fust of those plants would be quite 
accept iblc in the second 

This problem becomes still more 
complex when peisonal opinions ore 
considered The boss has one idea 
of what constitutes good and bad in 
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working conditions, the worker a 
second, and the labor union a third 
Much depends upon who has done 
what work in what plant in what 
other community and is using this 
pievious experience — good or bad — 
as a measunng stick Much moie 
depends upon whethei boss 

wants to improve all bad conditions 
while the woi kcr sect etly wants 
them kept and calltd bad s'o he can 
be paid moi c foi facing them How 
many i amificalions has human nn- 
tui e ^ 

UNBIASED VIEW NEEDED — Amid 

dll this welter of emotions and of 
subjective opinions somebody has to 
take a calm detached intelligently 
skeptical viewpoint The man besl 
able to do this is the industiial engi- 
neei who, as ri consultant has his 
leputation for unbiased honestv as 
bis only stake in the business which 
he IS sludvmg 

In making a study of this kinr! 
the consultant has to dig veiy dei p- 
ly Fust of all he must know th 
nation-widc woiking conditions pu - 
vailing in the industiy he is study- 
ing Woikeis, espociallv the besl 
workcis, tend to migiate to the com- 
munities and plants which woll oth i 
them (he besl conditions Gossip of 
migrants tells all woj kci s w hot < 
those conditions me He must makt 
suie that the plant he scives will 
keep as many of its best men is it 
can 

Next he studies the communilN 
Some towns contain m mv “lu\ui\ 
«hops with chiome-plalod fixtui i - 


in the cafeterias with wash rooms 
and everything else to match Others 
aie “lough shop’’ towns The work- 
er knows about the shops in which 
his neighbors work Shops having 
worse conditions must pay highei 
wages oi require lower skills Othei- 
w ISO their workeis will not believe 
that they are getting squaic deals 
At this point the consultant is 
iead> foi his open discussions As 
eaily as possible the laboi unions 
aie brought into these if any unions 
figure in the picture 
The union leaders almost always 
ai c suspicious They usually are told 
that they need only observe, know 
what IS going on and make suie 
that management is not hidmg anv 
caids up its sleeves But it seldom 
takes vGiy long foi the union men to 
join discussions in which the wcl- 
fiie of the woikcis is the topic 
Tht union Icadcis alw ivs like the 



(i nTi^% I PJwtrlr Couip^tiM 

Super asion Required 


fact that the job-iatmg plan will 
clear the roads for their own future 
discussions The very emotional and 
subjective thinking which shows up 
at the job rating council table is the 
cause of management- laboi confer- 
ences spending days on mattei s 
which ought to be settled in houis 
Once the relative values of the vari- 
ous tasks in the plant aie established 
management and laboi h.ive a com- 



Pcrsonol RcsponsibiSty 


mon yaid sink with which to meas- 
ui e And w he n measui ements ai e 
clc«u a gi e at many conti ovt rsies 
c m be avoided 

TACTICS VARY - DifTcient con- 
sultants use difTeicnt tactics m the 
]ob-ialing confcicnccs Many of the 
best cngmeeis woik themselves into 
positions wheie they act as impai- 
tial aibiteis as quickly as they can 
Their mam lesponsibility is to make 
suie that eveiybody assigns the same 
meanings to the same teims And 
those meanings aie “as used ’ m that 
plant OI that community What is 
“peisonal i csponsibibty foi lesults’ 
in one shop will be “initiative” in 
anothei the “exei cise of supervi - 
.ion” by a machine shop workman 
might be called * ability to secuie 
co-opei alion” in a neaiby foundry 
The impoitant point is that all con- 
cerned shall speak the same language 
in such tcriminology 

Individual tasks in the plant arc 
discu std Eveiybody at the tabl< 
h IS a diffcicnt opinion as to how the 
seven fdctois should be weighed and 
applied to each job Tht consultant 
c dmlv and impartiallv finds a mid- 
dle load -an average of all the 
opinions 

Common sense is jmpoi tanl 
Everybody in the shop knows that 
the conference is not going to ar- 
rive at a different pay rate for evei v 
individual task but, rather, that 
there are going to be grades or 
levels of jobs and pay rates, and that 
Ithe levels aie going to be averages 
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Oourtnv OurtlK Lightlnff Ino 

Expencncc 


In those aveiagts will be the squaio in in v ith i btltci joli ^i\ t ^ a litlU 

deal that the workman wants and the man with a pooiei ont get^ 

Every man also knows that there a little moie than he \\nuld ha\i 

are ]obs on which incentives would had And this is llu squait do d 

be foolish, since the man cannot im- that the American woiUli likes, th it 

prove the peiformancc of the ma- he joins unions ind gots on sliiki 

chine he Tuns, and otheis at which to gel 

the machine does only what the man When job laling woiks it gels 
makes it do and incentives for his v^ondeiful results And it ^^oll 
extia effoi ts *n c the vciy essence of v\hcn thought out \Mlh the commcju 

the square deal sense uhich consists of the uncnio- 

The engineer works all this out If tional judging of highl\ » motion il 

a job IS rated a little above the situations—of the compUtolj im- 

aveiage for its grade he bungs it peisunal application of the seven 

down a little, if below average, he leirns which all nun find highly 

brings its pay scale up Thus the peisonal in then imphcalion 

m ^ ^ 


FLEXIBLE-SHAFT LIFE 

Increased Greatly by 

Sfatnless-Sfeel Layer 

F OR ROTARY bi ushes, filcs, screw 
dtjvers, and other small Itjols flex- 
ible-shaft drives have long competed 
with tools diiectly diiven by tiny 
motors for the same pui posts In 
favor of the flexible shaft has been 
the small space needed at the woik 
point, and low cost pei tool Against 
it has been a shoitei woiking life 
than sometimes is economical 

Shaft life IS now being inci cased 
by makmg them out of two kinds of 
wire The mnei core is piano wire 
such as has long been used for flex- 
ible shafts The outei part is one or 
more layers of sUunless steel, usu- 
ally type 302 

The stainless-steel outei layei has 
a low coefficient of friction and 
therefore submits itself to less fric- 
tional heat, IS able to withstand heat 
better than is piano wire, and is not 
likely to be damaged if not kept 


lubi icated whih the lool i>. in slot - 
age Fonncily the '.h ift usu illy woi c 
out when the ouUi puit f uK d Noa 
the stamlcss-slecl outti pul com- 
monly outlasts the t(U( 

FRICTION SAWING 

Operates on 

Unknown Bases 

The fact that a "^oft mctnl oi oilui 
substance moving at high speed a mi 
flee to get iid of the heat of fuel ion 
will cut thiough a hudei substance 
without itself being wmin vciy r^ip- 
idly, has been known for centuiics 
Diamonds, the haidcst known sub- 
stances, aie cut by soil iron plates 
with diamond dust as an assistant 

Stiange to say, nobody yet knows 
just why this technique woiks 
Away back in the Revolution n v 
War It was known that a soft non 
disk cut fiom a stove pipe could bi 
mounted in a lathe caused to turn 
at high speed, and then usi d to cut 
thiough a haid hie without the soft 


disk showing in> evidence of weai 
Modem applications are blossom- 
ing evtiywhcrc Th#y concern 
thomstlvcs hugely wnth the contour 
cutting of st.iinless steels and othci 
haid-to-cut alloys 
The band s iws ustd for this pur- 
pose aie lun nl speeds up to 20 000 
led pel minute and the speeds ma> 
go highci The saws can bo advanced 
J2S inches a minute oi even moie 
if cutting jn a stiaight line acioss 

I qu n t( I -me h thic k plate of ex- 

I I ( mclv tough and h u d stainless 
slctl oi they ( in make 84 oi moie 

mhe^ 1 minute noimd the cutves 
V he n doing contour s iw mg And the 
peed of this ( utting IS mote de- 
t ncl( nt upon the siuface speed of 
ihf s iw bl idt than upon the thick- 
nc ss of the pJ lit pi lie thickness 
in ikes siupiisingiy little difference 
^ciual contact between the snw 
nd the woik would weai such 
blades out in no time, the it foie the 
brs1 guesses aie that piactically no 
^Lich contact takes place Somewhere 
m tilt t xpei lent es being had with 
these saws ui laws of friction 
which, when woiktd out may revo- 
lutionize sonu of oui applications 
of be iiuigs md lubiuants 

INDUSTRIAL DIAMONDS 

Now Selected With 
Cnficol Eye to Abilittes 

lEW \i-AKs ago ilrnost any dia- 
mond which was not satisfaetoiy 
lo) jtvv(h> could be sold to indus- 



Ideol conditions for diamond selection 


Liy Seltttion of industrial dia- 
monds wa<^ not esDetiillv cnioful 
For a while then use seemed to bt 
moie of a fad than anytlung else 
Today the industiial diamond 
like uiy othci tool, is used right up 
to the limits of its abilities And the 
selecting of diamonds fot *iny pai- 
tieular application is a job foi the 
lughly-tiained exptit who uses in 
his woi k a powei ful magnifying 
glass plus scientifically focussed, 
shadow -flee fluoiescent lights 
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LONGER PIPE LIFE 

pLASTics-coATFD steel pipe pioved for Lorrosion-ie- 
sistancc m oil-field work, promises extended life foi 
pipmg in industrial and domestic uses In oil-well drill- 
ing, drill pipe often fails because of corrosion pitting of 
the inside of the pipe, a thei mo-setting plastics cover- 
ing prevents conosion and halts the all too familiar cor- 
losion fatigue failures 


BUSINESS BY RADIO 

Huge industrial plants coveimg many acies of ground 
and companies whose plants are fai -flung throughout 
the nation, will find a new means of rapid communica- 
tion in the ladio-hnked teletype no\^ on the honzon 
Through networks involving almost any number of 
transmitter-ieceivers it will become possible to relay 
orders, instructions, changes in production schedules, 
and the like, without delay and with immediate 
acknowledgment of receipt 


BETTER VISION PAYS OFF 

CDne out of four workers was found to have faulty 
vision m a lecent check of 831 employees in an eastern 
factory That this condition was largely responsible for 
plant accidents was shown when, after a visual efficiency 
program was instituted, there was a sharp drop in acci- 
dents and an equally significant deciease in lost woik 
time Many of the workers so examined were fitted with 
prescription safety goggles 

Whether or not occupations involve eye hazards, good 
eyesight is normally a requisite to good woikmanship 
\^en management leahzes this, it will go far to find a 
better mvestment in ‘^production equipment” than in- 
stallation of a standardized procedure of eye examina- 
tion and correction 


BETTER HOUSE WARMINGS 

T HOSE interested in the housing problem — and who isn’t 
these days*^ — have much to look forward to in the realm 
of home heating First there will be miniature oil-bum- 
ing units that take up but a couple of square feet of 
floor space, yet can heat small and medium-size homes, 
then there is further development of radiant heating 
systems, including the “radiant baseboard” and built- 
in piping types described m these columns many months 
ago, finally, there Is the “heat pump,” also not new m 
principle but just showing its real promise over the 
horizon The heat pump is a home refrigerator m re- 
verse The refrigerator pulls heat out of food stored 
within it and dissipates it, the heat pump pulls heat 
out of the ground, the air, or a convenient water source, 
and uses it to warm the house (Remember that heat is 
a relative matter, and the method will become clear ) 
The heat pump will circulate, compress, and decom- 


Bif A, P. PecU 

pi ess a liquid oi gas in a heating cycle similai to the 
cooling cycle in the refngeiator 

Coupled with these advances in home heating — many 
of them can be applied to industrial processes as well^ — 
will be new developments in theimostatic and similar 
contiols Notable among these are the types that take 
lecognition of the outdoor tempeiaturc to boost or re- 
duce the temperature indoors, with lesulting greatei 
uniformitv of heat and comfoit 


THERE'S A LOT IN A NAME 

\A^hen new materials are pouiing from the laboratory, 
there would be a lot less confusion if many of the syn- 
thetics were not linked by name with some already 
known material, but weie made to stand on their own 
feet Synthetic lubber is a good case in point Synthetic 
rubbeis aie like rubber but actually die entirely differ- 
ent fiom rubber The same applies to many plastics All 
too often they are thought of as substitute mateiials — 
and hence infenoi to matciials which they replace 
It’s about time that a new view was taken of many 
materidLs now available to industiy Let them prove 
themselves, take their rightful places in production 
free from the stigma of “synthetic,” “substitute,” or 
“alternate ” Above all, let them be used where their 
propel ties can be fully exploited, lathei than forced 
for purposes of economy or otherwise to do a job for 
which they are not fitted 


ROLLER-BEARING FREIGHT CARS 

NFW era in fi eight cais is seen in the application of 
roller bearings to 1000 Chesapeake and Ohio freight 
cars of 70 tons capacity each Although anti-fnction 
bearings have been applied to passenger cais and loco- 
motives, this IS the first mass step toward reduction of 
fiiction in heavy load-cairying lailroad cars It points 
inexorably toward rail tiansportation economy through 
both higher sustained speeds and lower maintenance 
and hauling costs 


STRAWS IN THE WIND 

Automotive engineers also are fighting friction, the 
average passengei car, traveling 50 miles an hour, now 
requires 21 horsepower for driving the car and another 
21 horsepower to overcome internal fiiction Hens 
kept under ultra-violet lamps produce over 10 percent 
more eggs than without irradiation Moving fixtures, 
as well as traveling welding equipment, are being 
tested on assembly lines involving sheet-metal assembly 
m a successful attempt to speed-up fabrication processes 
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WHAT PLASTICS 

mean to 

Plywood 

All But Unknown Twenty Years Ago, the Plastics- Bonded Plywoods Are 
Taking Their Place Along Side Conventionol Structure! Materials, 
Equalling or Surpassing Them in Strength, Durobility, and Beauty 

By CHARLES A BRESKIN 

Ed Loi Modem t^lastics 


I N THIS day of building-mater lal 
shoi tages of all types there is 
haidly a single mattnal that hab 
not come in foi discussion as to its 
possible usefulness to the construc- 
tion indusliy Plastics arc no excep- 
tion 

In these discussions there are 
those who question the extent of the 
role that plastics aie prepaicd to 
play noio in the building field They 
point to the hold-up that certain 
manufactui ers of plastics honeycomb 
stiuctuies have experienced m put- 
ting their pioducts into the frame- 
work of homes because of local 
building codes They mention the 
lelatively limited production of 


some of the new plastics matci lals 
as against the staggering need And, 
finally, they cite the highei initial 
cost of the plastics niateiials at this 
time when set m duect comparison 
with the tiaditional building sup- 
plies 

But there is one thing that many 
of these doubters forget They forget 
that the woid plastics appears more 
and more ficqucntly as a linkage 
with the word plywood In fact, 
there arc still too many people who 
have no idea that the two materials 
are at all related As foi an\ doubt 
of the lole that plywood is playing 
^ and will continue to play — in our 
budding piogram theie is the as- 


sistance gi anted the industry by the 
Government In the shape of a sub- 
sidy to obtain more logs from the 
woods in return for which plywood 
companies must set aside 50 percent 
of all production for building 

The right of plastics to be linked 
with plywood is clearly evidenced 
by the figui es showm in Tables I and 
II on the relative use of difTcient 
glues by the softwood and hardwood 
plywood producers In the case of 
softwood plywood, approximately 45 
percent is m«ide with synthetic resin 
Only about 41 percent of the hard- 
wood plywood IS made with these 
resins and it is estimated that the 
demand for the type of haidwood 
plywood pioduced with synthetic 
lesms will never amount to more 
than 00 pci cent of the total volume 
This IS due to the fact that this type 
plywmod is not used so largely foi 
cxteiior pui poses 

Tile volume of plywood made with 
synthetic resins is even more im- 
picssive when set against the total 
absence o* commeicial use of these 
resins in the plywood industry in 
the United States as late as 1927 De- 
velopments which seem about ready 
for full-scale pioduction in 1947 sug- 
gest that the synthetic resins will 
continue to grow m importance and 
will serve to make plywood even 
rnoip important to the building 
tiadt s 

INCREASES UTILITY ~ The real 

value of plastics to plyw'ood lies in 
the fact that it has made plywood a 
moie satisfactory material for all- 
lound use It has added to the uni- 
formity and quality of plywood and 
has expanded its usefulness 

A case in point is the work now 



Oounety united Staten Plywood Corporation 


The flexibility of standard quarter inch plywood is demon 
itrated by its use in the four concave panels Eighth inch 
stock was required to construct the sharply curving surfoce 


With wood metal laminates os used in the toble lamp and coil 
ing fixture, and hordwood plywoods for paneling ond furniture 
interior decorators can achieve effects never before possible 
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being dene with the bonding oi 
phenolic resin laminated paper to 
plywood to give a weather-reslstant 
material that should last for years 
and prove adaptable to home con- 
stiuction This piocess would en- 
able the softwood plywood industry 
to use its imperfect veneer as the 
outside ply since it would be covered 
and protected by the phenolic sur- 
facing material This would save the 
most valuable — the unblemished— 
veneer sheets foi more exacting 
jobs, and it would also cut down on 
the waste that is caused today by 
the mdustiy*s inability to utilize the 
imperfect sheets 

Another promising development 
IS the United States Plywood Corpo- 
ration’s Flexwood a thin wood 
veneei bonded to fabi ic with syn- 
thetic resin glue for use is a wall 
covenng Production was veiy lim- 
ited m 1946 duo to a lack of fabric 
for the backing, but it is piesumed 
that this situation will be remedied 
eaily in 1947 Other developments 
of this company with a chance for 
great expansion m 1947 are Armoi- 
ply, a plywood bonded to aluminum 
and Flexmetl, anothei veneer bonded 
to rrietal Both of these mcLal-com- 
bmations give a panel of considei- 
able structural strength and aie de- 
pendent on the use of synthetic i esin 
adhesives 

Another possibility is prcfinished 
plywood to be sold to the customei 
completely finished in every respect 
including grooved edges so that 
panels may be fitted snugly togt thei 
It may be that such large inventories 
would be required to keep difTerent 
finishes in stock that this develop- 
ment will be held up m 1947 But 
it holds a definite piomisc for the 
future 

Belief in plywood as a strut tuiil 


• LOOKING AHEAD • 
Greater permoitency and more ef- 
fective weother-proofii^ for the pre- 
fgbncoted home Simpler, strong- 
er, lighter construction for a greet 
variety of ob|ects from box-cars to 
gliders More attention to water- 
resistance and temperature stability 
Wiser selection of plastics for 
plywood construction 


mateilal is evidenced by the action 
of one luige company in building 
tv,o dll- plywood homes m Canada 
VC hich will meet all kinds of weathei 
conditions and which are expected 
to be permanent One will have a 
plywood fir outer surface coated 
with paint, the other will have an 
outei suiface of varnished birch 
plywood This company feels that if 
boats can be made of plywood to 
withstand constant soaking, a ply- 
wood house should be able to take 
punishment of a similar natuie under 
vaiying conditions of exposuie to 
rnoistnre heat, and cold 

STRONG AND LIGHT — The fun- 
damental advantage of plywood does 
not necessaiily he m its decorative 
effect or in the fact that it can hr 
made in large uniform panels It lies 
rather m the aveiage strength- 
weight latio, in the rigidity factoi 
in the minimized variation m direc- 
tional strength, and in the dimen- 
sional stability of the material Bv 
using layeis of thm selected venocis 
the non- uniformities of solid wood 
are minimized so that the average 
strength-weight ratios aie greatci 
than for solid wood This fact 
amply confirmed m freight cai s 
constructed from plywood wheie it 


TobU 1 — Softwood Plywood Glue Used for First Thrca Quarters 1946 

Month 

Casein 

Soy bean 

Phenolic 

Other glues 

Total 

Jan 

336,000 

1 761,000 

1,818,000 

213,030 

4 128,000 

Feb 

300,000 

1,700,000 

1,900,000 

190,000 

4,090,000 

Mor 

294,000 

1,737,000 

2,008,000 

159,000 

4,198,000 

April 

403 000 

1,878 000 

2,051,000 

158,000 

4,490,000 

Moy 

519,000 

2,010 000 

2,390 000 

187,000 

5,106,000 

June 

502,000 

1,879,000 

2,001,000 

172 000 

4,554,000 

July 

438,000 

1,617,000 

1,531,000 

145,000 

3,731,000 

Aug 

603 000 

2,059,000 

2 164,000 

148,000 

4,974,000 

Sept 

527,000 

2,287,000 

2 194 000 

185,000 

5,193.000 

Totol 

3,922,000 

16,928 000 

18,057,000 

1,557 000 

40,464,000 


IS found possible to i educe the dead 
weight of each car by one ton 
In the days when the timber stands 
in this country were still largely 
untouched, it was economically pos- 
sible to produce a wall-board grade 
of plywood bonded with a cheap 
non-weather resistant adhesive and 
sell It into non- or semi-structural 
markets at a very low cost But with 
the depletion of both our soft and 
oui haidwoods, the wood became 
moie difficult and more expensive to 
cut — being located in less accessible 
sections at considerable distances 
fiom the mills If plywood were to 
be produced at a piofit it became 
essential that it be manufactuied to 
meet the lequiroments of those 
wanting stiuctuial matei lals and 
therefore m a position to pay a better 
price The economics of the situa- 
tion also lead to losenrch on com- 
posite plywoods and composite lami- 
nates The recent announcement of 
an oak ban cl made by gluing white 
oak venecis inside the more avail- 
able led oak is an illustration of this 
trend Another approach is the suc- 
cessful use of Avwood'-a composite 
laminate of mahogany veneers and 
plastics — in stiuctural woik during 
the war 

In the face of this economic situ- 
ation IS was inevitable that the in- 
dustry should turn more and more 
to synthetic resins for the improved 
qualities it sought 

TWO TYPES — Soflwbod IS ob- 
tained fiom conifeious tiees such as 
hr, spruce and hemlock, and is the 
type most generally used for hous- 
ing It IS processed by either the 
hot or cold pi ess method with vari- 
ous types of glue such as casern 
soy bean, dried blood, urea, and 
phenolic When intended for perma- 
nent outdooi use it IS generally 
pi ocessed with phenolic or urea 
Moistuie-iesistant types, of the kind 
used for conciete forms and various 
intenoi jobs may be processed with 
uiea, casein or soy bean glues which 
sometimes contain dried blood 

Hardwood plyw^ood is the type 
which utilizes wood from deciduous 
or broad-leaved trees It also may 
be processed by either the hot oi 
cold pi ess method and, m general, 
employs all types of adhesives Ac- 
cording to census figures, a far 
gi eater poundage of urea than oT 
other glues was used during the war 
years A considerable amount of this 




Tobit II 

— Glue Used in 

Hordwood Plywoods* 



Yeor 

Coseiti 

Soy bean 

Phenolic 

Urea 

Topioca 

Othtr glues 

Total 

1944 

1943 

1,000,000 

1,000,000 

10,000,000 

10,000,000 

5,030,000 

6,000,000 

18.000,000 

16,000,000 

9,000,000 

12,000,000 

9,000,000 

9,000,000 

52.000. 000 

54.000. 000 

“ No sfatistics avoiloble tor 1945 or 

1946 
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war woik v/wn done in tuiniture 
planU This activity necessitated the 
installation of hot press equipment, 
a fact that may possibly cause them 
to switch over to synthetic resin 
glues m their future work In the 
past, starch and animal glues have 
been more commonly used by the 
furniture trade, synthetic lesins 
not being paiticularly neccssaiy 

It IS also p>ossible that all West 
Coast operations will eventually use 
synthetic resms in nearly all their 
output since this would make pos- 
sible the use of the finished ply- 
wood either inside or out At pres- 
ent the cost of synthetic lesins is 
higher than that of other types of 
glue, an impoi tant factoi in then 
industry position 

Among the finished pioducts made 
from hardwood plywood are boats, 
gliders, airplanes, cabmets, mtenor 
trim, radios, store fixtures, boxes, 
and baskets 

WHAT RESINS=* - In selecting a 
resin to give the highest quality of 
finished plywood panel, the first pie- 
requisite is watei lesistance — le- 
sistance over a wide range of tem- 
peratui e to loss of strength m 
moist conditions Thoioughly cured 
phenol-aldehyde, melamine-alde- 
hyde, and urea-aldehyde resins 
meet the wator-rcsistance test 

A second resin requirement foi 
high-quality plywood is stability 
over temperature langos fiom —40 
to -f 250 degrees, Fahrenheit By 
stability IS meant not only reten- 

$ ^ 

MOTTLED SHEETING 

Is Made from 

Salvaged Plastics 

Scrap acryhc, much of which 1*= 
available from airplane domes and 
blisters, is being turned mto a sheet- 
ing called Mottletone, which, ap- 
proximating the figuiation of onyx 
can be either foimed oi fabricated 
and IS available in a wide lange of 
colors 

To produce the sheet, the aciylit' 
sciap is first cleaned in a tumbling 
apparatus Then the plastics goes 
to an air oven where it is heated to 
a temperature of appioximately 250 
degrees, Fahrenheit, and sent on to 
a mixing mill for grinding The 
mixture is peeled off the rolls of 
the mixing null and placed m an 
hydraulic press Under heat and 
pressuie the acrylic flows into semi- 
positive molds and is cooled During 
these processes, dye and plasticizer 
are added. 

The machining, fornung, and gen- 
eral care of the resulting Mottletone 


tiun ol tensile and impacl i^licngth 
but also lesistance to volume tiic 
contraction or expansion 

The third requisite for a resin 
IS that the glue line be fi ee of 
chemicals injuuous to lignocellulose 
Acid-catalyzcd resins inevitably 
weaken the wood as time passes 
This effect is small in many cases 
and of no importance in furniture 
or wall-boaid panels, but is veiy 
bad in. structural woik Alkali, how- 
ever, apparently has little if any 
haimful effect 

Piesent glue-linc costs i un about 
$2 per 1000 square feet of d(jubU 
glue line foi intei un type panels 
about $3 75 to $4 foi moisture le- 
sistanl concretc-foi m t>pcs, and 
about $5 for exteuoi grades The 
cost of the extenor glue lines c.in 
be reduced appreciably by bcttei 
mill practice 

It seems safe to pi edict that dui- 
ing the next few yeais the volume 
of resin-glucd plywood should moi c 
than double It also seems piobable 
that when the pent-up demands are 
filled and the maikels become com- 
petitive, the trend will be moit and 
moic to the bonding of all giades 
of Ameiican plywood with resins 
and that the newti types of wall 
boards will consume more plastits 
than evei Authoiilics both in and 
out of the industiy believe th it 
plywood potenti ilitit s aie f ii gie itei 
than piesently icaliiitd ind that 1947 
will see a rapid men ise in the adop- 
tion of new and enlug<d npphe i- 
iions 





Some uses of salvaged plostics scrop 


IS much like that of legular sheet 
atiylic A Jig saw, band saw, oi cir- 
culai saw can be ustd to cut this 
sheeting, and saw blades with fiom 
six to nine teeth per inch give the 
best lesults Drum stride) s have 
been found the most satisfactoiy 
for curved edges, disk sanders foi 
straight edges and belt and vibia- 
toiy sandeis foi sui facing If care 
is taken not to remove too much 
material at one time and if the plas- 
tics IS kept at a low temperature, 
there is no obstacle to the tapping 
and threadmg of this sheet 
The material should not be used 
for articles having compound curva- 


luies but it can be easily tasIiumoiJ 
into a sunplo curve Fox this foim- 
ing, file sheet is heated most satis- 
fnctouly in an air oven, but the 
temperature should not exceed 225 
degiees, Fahienheit 

PLEXIGLAS CANOPY 

Covers and Profeefs 

Converf)b/e's Top 

SoMETHiNC difTeient m the way of 
plastics automobile applications is a 
lull- vision acrylic top for con- 
ccTliblcs The Wright-Austm Com- 
p my IS responsible foi this usage 
and the top clear, or in 

tianspaienl tints of red, green, and 
blue Foimed fiom a i) inch sheet 
Plexigkis thei e aie no seams to ob- 
sii uct the view, and the top is easily 
installed, fastening to the body of 
the i ai at four points The Plexi- 
lop can be left on permanently, the 
Kgulai top which it covers and pro- 
tects being laiscd or lowered ac- 
coiding to the amount of light that 
IS wanted 

PLASTICS MOUNTINGS 

Hold Mefal Specimens Flat 

For Laboratory Examination 

In MFi \llurcical examination woik 
wheie d metal specimen is inspected 
undei a micioscope, it is impoitant 
that the metal be perfectly fiat ovei 
its entile suifoce, even to the edges 
Ihis type ot surface cannot, how- 
f\ci be uhicved li the lest speci- 
men is unmounted 

In looking for a suitable mounting 
malei i il foi their metal testing 
specimens, M W Kellogg Company 
found Ihit the matenal they sought 
had to hnv e tlic follow mg thi ec 
qualities low cost since the mount- 
ing IS only a means to an end, not 
the (lid U case of use, smee the 
label atoi V v\nuld not be justified m 
establishing special equipment oi 
special opci itois to accomplish the 
mountii^ and availability m color 
mcp each type of metal specimen is 
mounted in a diffeiently colored ma- 
terial to simplify identification The 
answci to all three condition^ 
seemed to be Plaskon uiea matenal 

In mounting specimens the com- 
pany cuts a small "button” fi om 
the metal undei test and places it in 
a cylindncal die The uiea molding 
powder is then poured aiound it 
Placed in a Inboratoiy pi ess, the as- 
sembly is subjected to several thou- 
sands pounds prossui e and a rela- 
tively low tcmpeiatuie until the 
plastics IS cured Upon, removal 
fiom the die the metallographei 
polishes one face of the molded-urea 
cyhnder so that the exposed end of 
the metal ‘'button will be flat 
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METALS PLUS 


Hydrogea 

Produced Commercially Only During the Lost Ten Ye«r$, the Metol Hy- 
drides ore Rapidly Gaming Stature Among Industry's Most Versatile 
Compounds Although Their Full Potentialities ore Still Uncertain, 
They Have Already Found Many Applications in Such Varied Roles os 
a Copious Hydrogen Producer and an Amaxingly Effective Drying Agent 

By HOWARD C E JOHNSON, Ph D 

Chemical Editor Chemtoal /ndtuMei V 


M etallic hydrides have been 
known to chemists for a long 
time, but it IS only recently that an 
intensive study of these interesting 
compounds has revealed their im- 
portance from the standpomt of their 
mdustrial applications New uses 
are being discovered continually 
and the demand for them is grow- 
ing As a result, production of the 
hydrides is increasing, for example, 
m a period of 20 months, Metal 
Hydrides, Inc , made 1,500,000 pounds 
of calcium hydride alone 
It IS often difficult to tell whether 
the hydrides are fish, flesh, or fowl 
Some of them, like the hydrides of 
sodium, potassium, lithium, and cal- 
cium, are true chemical compounds 
containing a definite ratio of hydro- 
gen to metal The melting pomts, 
densities, appearance, and chemical 
properties are different from those 
of the metals themselves Sodium, 
for example, is a good conductor of 
electricity, but when it absorbs suf- 
ficient hydrogen it is converted into 
a crystalline material which is a non- 
conductor 

But other metals seem to soak up 
hydrogen as a sponge soaks up wa- 
ter— physically, without chemical 
change The hydrogen apparently 
fills the “holes” between the metal 
atonw m the crystal structure and 
13 easily “squeezed” out agam bv 
heat The hydrides of titanium and 
zirconium, for example, look ex - 
actly like the pure metals, but they 
gradually dissociate into hydrogen 
and the pure metals at temperatures 
above 35G degrees, Centigrade 

RICH HYDROGEN SOURCES - In 
fact, all the metallic hydrides de- 
compose upon heating into the met- 


als and extremely pure hydrogen 
Some of them, such as calcium hy- 
dride, react with water to give twice 
as much hydrogen as is contamed in 
the metal hydride The reason for 
the 100 percent bonus is apparent 
upon examination of the relatively 
simple equation for the reaction 
CaH 2 + 2 H 2 O -► Ca(OH )2 + 2 H 2 
The reaction is safe and rapid, and 
the by-product is not corrosive 
There is no dangei of ignition, for 
calcium hydride does not inflame 
when moistened nor does it ignite 
leadily on heating in air to a dull 
red heat Precautions must be taken, 
however, because the heat of reac- 
tion with water is very great, cal- 


• LOOKING AHEAD* 

Improved pockaging for products 
subject to corrosion or decoy 
Many new olloys mode possible 
Vigorous reducing agents developed, 
providing mony new and otherwise 
impossible methods for exploitation 
by chemists and metallurgists 


cium hydride is like hme in geneiat- 
ing heat when moistened 

Calcium hydride is a very efficient 
source of hydrogen A gram of it 
will produce 1060 cubic centimeteis 
of hydrogen, while a gram of zinc 
in the familiar reaction with dilute 
hydrochloric acid, gives only 160 
cubic centimeters For this Teason 
it is widely used to mflate me- 
teorological and antenna-supportmg 
balloons m localities where other 
sources of hydrogen are inaccessible 
Forty pounds of the hydride, easily 
carried by one man, can generate 
over 700 cubic feet of hydrogen 

In addition to specialized large- 
scale uses, laboratory generation of 
hydrogen is made very convenient 
by the use of calcium hydride This 
application was mentioned in the 
February 1946 issue of Scientific 
American 

Under certain conditions calcium 
hydride is so powerful a reduemg 
agent that it can free the alkali 



Gos firtd hthiocef detigntd etpeciolly for colcium hydride prodoctlon 
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metals — sodium and potassium — 
from their salts, and hot calcium 
hydride will reduce carbon dioxide 
to methane 

IN ALLOYS — This remarkable re- 
ducing action IS utilized practically 
to win such metals as titanium and 
zirconium from their difficulty re- 
ducible oxides, and also to reduce 
mixtures of oxides to metal alloys 

The use of a mixture of oxides 
permits the prepaiation of alloys 
where powder metallurgy techmques 
are ordmaiily impossible In at- 
tempting to piepare chromium al- 
loys, foi example, from mechanical 
mixtures of metal powders, the 
chrormum particles oxidize and make 
the mixture difficult to alloy by the 
usual sintering operation The 100 
to 300 mesh powders produced by 
reduction with calcium hydride are 
true alloys, on the other hand, and 
the smteimg process is greatly sim- 
plified 

Pure metqls or their hydrides are 
simply made by heating the metal 
oxide with calcium hydride in a hy- 
drogen atmosphere, giving the metal 
(or its hydride) and lime If the 
metal is the desired product, the 
mass IS cooled m a vacuum, if the 
hydride is wanted the hydrogen at- 
mospheie is allowed to lemain 
Metals produced m this way are 
especially good for powdei metal- 
lurgy, every particle has fused giv- 
ing discrete spheres which arc more 
stable and have better physical 
properties than powdei s prepared 
by other means 

Metal powdei s now being pro- 
duced include permanent magnet 
alloys of titanium and nickel, zir- 
conium hydride for “getters” (lesi- 
dual gas adsorbents) m electronic 
tubes, a zirconium-mugnesium al- 
loy to refine the gram and lessen the 
corrosion of magnesium, and a 
titunmm-copper alloy used to add ^ 
titanium to nonferrous alloys for 
poiosity 1 eduction An expeiimental 
zirconium-lead alloy pi omises to 
be of use in the manufactui e of 
“flints” for cigarette Iighteis 

COATS COPPER — Titanium hy- 
dride IS used for a novel surface 
treatment of copper called “titaniz- 
mg ” Titanium has the ability to 
spread in a thin layei over a cop- 
per surface at 900 degiees, Centi- 
grade, like oil over the suiface of 
water It forms a thin coatmg of 
titanium-copper eutectic alloy of 
much greater hardness than copper 
itself Iron and nickel objects can be 
similarly “titanized” by ^st copper- 
plating and then treatmg the surface 
with titanium The process consists of 
brushmg an alcohol or carbon tetra- 
chloride emulsion of titanium hy- 



Portobie hy(jr09eii generator with supply of cotcium hydrido in smoH con ot left 


dnde on the object to be ticated 
which IS preheated to 80 degiees, 
Centigiade The object is then heated 
to 950 degrees, Centigiade, for 15 to 
30 minutes with enough additional 
titanium hydride to provide a hydi o- 
gen atmosphci c, and then cooled 
Mixture of titanium hydride with 
titanium carbide titanium nitride 
ui tungsten caibide gives coatings 
of difieient pioperties 

The value of this piocess foi sur- 
face protection is still being evalu- 
ated Eventually it may prove to be 
practicable as a substitute for tin- 
plate 

Both titanium and zuconium hold 
great piomise for the manufactui e 
of special alloys Ziiconium hardens 
copper without appieciably lower- 
ing the lattei’s heat and electrical 
conductivity, indicating its possible 
use m ladiators, switches, and the 
like Titanium also forms useful 
alloys with coppei, and the pure 
metal lends itself readily to powder 
metallui gy for the fabrication of 
small articles where lightness, high 
melting point, oi con osion-resistance 
IS desired 

Another application of the reduc- 
ing properties of metal hydrides was 
described in the November 1946 is- 
sue of Scientific American E I 
du Pont de Nemours and Company 
announced a process for descalmg 
metals with sodium hydride dis- 
solved m fused sodium hydroxide 
It is said to be particularly valuable 
for stamless and qther alloy steels 
Among the advantages cited are 
these There is no costly loss of 
metal, no harm tan result from over- 
treatment, no special construction 
material is required for the tank, no 
electiic current is used, the low 
working temperature (700 degrees, 


Fahrenheit) does not harm the met- 
al stiucture, there is no hydrogen 
embrittlement, different alloys can 
be descaled interchangeably , time 
and space arc saved, and disposal 
of waste IS simplified The process 
lb also effective on nickel, cobalt, and 
copper 

SUPER-DRYER — It is claimed that 
air dued with calcium hydride con- 
tains less than 1x10“-® milligrams 
of water pei litei of air Phosphorous 
pentoxide, one of the better common 
drying agents used m the laboratory, 
leaves two billion billion times that 
much water m the same amount of 
air’ The figure given above is 
equivalent to one molecule of water 
rattling around in a cube approxi- 
mately four feet eight inches on a 
side 

Because of its intensive drying ac- 
tion and model ateiy high capacity 
for watef'—seven paits of calcium 
hydride will absoib six parts of wa- 
ter — calcium hydiide is expected to 
be used widely both in the labora- 
tory and in industiy A major ad- 
vantage is the fact that it reacts at 
high temperatures as well as at 
i oom temperature, m contrast to 
most of the regeneiative types of 
desiccants, and that the reaction is 
maintained until the hydride is prac- 
tically exhausted 

A large demand for the hydride 
IS foiescen for drying transformer 
and vacuum-pump oils as well as 
for reconditionmg dry-cleaning sol- 
vents Since the hydride reacts 
with acids, aldehydes, mercaptans, 
methyl ketones, and low molecular 
weight alcohols as well as with wa- 
ter, the drying agent exerts a 
“sweetening” effect on such liquids 
Othei materials which can be dried 
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Severol of the olloyi mod* potiible by the oction of calcium hydride 


by calcium hydiide include vaiioua 
hydi ocai bon oils clhers amines, 
chlorinated solvents, paint vehicles 
plastic monomers such as styienc 
and vinyl chloride, and (at low tem- 
peratures) alcohols, phenols, and 
esters 

In the packaging field — particu - 
larly in packaging pharmaceuticals 
—calcium hydride may have a po- 
tential application, since it is a 
source of an incit hydrogen atmos- 
phere as well as a dessicant In pack- 
aging metal equipment for preserva- 
tion against atmospheiic coiiosion 
calcium hydude will maintain a 
completely dry atmosphere within u 
plastics bag or othei air-tight wr ip- 
ping, the small amount of hydrogen 
formed by reaction with moistuic 
may be desuable since it assuies a 
slt^t positive piessurc within the 
container 

MILD REAGENT— Calcium hydride 
has advantages over other condens- 
ing agents in reactions of the type 
used to piepare isophorone from 
acetone oi ciotonaldehyde from 
acetaldehyde It is a mild loagent 
which does ' not generally cause 
lepetitlve condensations with at- 
tendant lesm foimation and it mav 
be used wherever aqueous or alco- 
holic solutions arc to be avoided 
Moreover, its use prevents significant 
loss of products through reduction 
or reversal 

Condensation of esters in the 
acetoacetic ester type of reaction 
are also promoted by calcium hy- 
dride Its use IS considered advan- 
tageous since no alcohol need be 
present, and the reactions can be 
earned out in the absence of sol- 
vents or with high-boihng ethers oi 
hydrocarbons These reactions have 
not been studied intensively, but 
there are possible advantages in 
using bivalent calcium derivatives 
in reactions with dihalides 

Other oiganic reactions of interest 
take place with calcium hydride 
Nitrobenzene, for example, is re- 
duced to nitrosoj^enrene, or even 
furUier to azoxybenzene — both of 
which are useful intermediates in 
dye chemistiy Piomising reagents 
can be made by allowing calcium 
hydride to react with alcohols 
Morocalcium ethylene glycolate, foi 
instance, is an excellent condensing 
agent for the type of reaction de- 
scribed in the preceding paragraph 

Among the inorganic chemicals 
too, metal hydrides do many inter- 
esting and unexpected things Potas- 
sium fluoride or zinc fluoride, for 
example, can be reduced to the re- 
spective metals by heating to 500 de- 
grees, Centigrade, with calcium hy- 
dride, and many other oxides, chlo- 
rides, fluorides, and even sulfldes 


may be i educed to the correspond- 
ing metals Sulfates can be reduced 
to sulfides, and this proceduie has 
been used to determine sulfates and 
sulfur in oils Sulfuiic acid is re- 
duced to hydi ogen sulfide and sulfui 
mtiic oxide is converted to am- 
monia, bone oxide and borax aie 
reduced to boion— with the con- 
comitant formation of calcium 
boride — and silica, glass, and poice- 
lain aie partially reduced to silicon 
Indeed, there are few materials 
which cannot be reduced by calcium 
hydride under the propel condi- 
tions, although many of the reac- 
tions require furthei study before 
they can be applied profitably 

MADE BY HEATING — Calcium 
hydride of high purity is made by 
heating metallic calcium to 400 de- 
grees, Centigrade foi 20 minutes 

in an atmosphere of hydrogen and 
cooling the resulting product below 
200 degrees, Centigrade, before re- 
moving The yield is a white, salt- 
Iike material The grayish color of 
the commercial product is due to 
the presence of small amounts of 
metal and calcium nitride The cal- 
cium for the process is obtained 

either by electrolysis of calcium 

chloride or reduction of quicklime 
with metallic aluminum, the hydro- 
gen by hydrolysis of water 
A cheaper way of making Impure 
calcium hydride is to heat quick- 
lime with metallic magnesium In a 
hydrogen atmosphere The product 
so obtained consists of 42 percent 
calcium hydride and the remainder 
magnesium oxide No way has been 
found to separate the two com- 

ponents of the mixture 
Other metallic hydrides are pre- 


paied as desciibed in a pieceding 
section The metal oxide is simply 
1 educed by calcium hydride m the 
presence of hydiogen 

These leactions have been worked 
out successfully on a commertial 
scale and in the neai future these 
rnatenals will turn up to do a good 
job in the metallurgical chemical 
and allied industries 

^ ^ ^ 

FUNGUS ON OPTICS 

Prmvented by Radio-Active 
Metal Foil Strips 

Fouling of lenses and othti optical 
parts of instruments used in the 
tropics was until recently a serious 
problem, particularly in the Pacific 
areas The way that this blinding 
“disease” of essential aids to vision 
was checked by the use of radium 
has now been vevealed Metal foil 
js treated with radium compounds 
to give it an effective alpha-iay 
emission equivalent to about 15 
microgiams of radium per square 
inch and nairow sti 'ps of the foil 
are mounted around the lenses 
This method was found effective 
in preventing the growth of most 
types of fungi responsible for the 
blmding effect on lenses up to about 
three inches in diameter Moi cover 
the treatment requires such tiny 
total amounts of radium as to be 
economically feasible and negligible 
from the standpoint of hazards 
Possible this will provide a valu- 
able application for some of the 
newly available radio-active mate- 
rials produced in connection with 
atomic bomb operations 
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Electronic Insurance 

IN THE SHOP 


Machine and Tool Jamming, in Addition to Endonger 
ing the Operator Can Cause No End of Costly De 
struction But by Application of Simple Electronic 
Circuits, These Mishaps Can Be Virtually Eliminated 

By JOHN MARKUS 

AMoolatn Editor Klrct oni « 


I N MANY automatic punch presses 
or stamping machines failure to 
eject the punched -out part before 
the punch descends for the next 
stroke is equivalent to suicide foi 
the machine Sometimes if the cav 
ity under the die is large enough 
quite a few batches of slugs can pile 
up safely before the crash comes 
but then theie is a real mess and 
costly dies or punches will need le 
placement or repaii s at the vei y 
least 

By sensing each ejection of the 
press electronically with an ingeni 
ous airangement of coils tubes and 
1 elays developed by the Non is 
Stamping and Manufacturing Com 
pany any punch press may be shut 
iff the instant befoie damage is 
done so the operaloi on guard cm 
poke out the jammed parts Only i 
few such safety shutdowns save 
enough in lost time and repaii 
charges to pay for the entire cost 
of the electronic piotector 

Although the system looks and 
sounds complex it is actually made 
up of only two basic units — an am 
plifiei that actuates a relay when a 
batch of steel slugs slides through 
the coil which surrounds the ejec 
tion chute and an electronic time 
that IS j-estaited by the relay each 
time the slugs come thiough If the 
slugs fail to arrive within the pic 
determined safety inteival the turn r 
shuts down the press 
Where relatively large ai tides aic 
being turned out by a huge press 
even one jam would be disastrous 
and hence the timer would be set for 
slightly less than the time foi one 
stroke of the press With large ob- 
jects only the electronic tinrier is 
needed because sensmg can here be 
achieved with a simple snap-action 


switch that closes each time the 
ejected part bounces against it on 
the way out 

One example of this nuiscmaid ap 
plication of electronics is seen in tho 
manufacture of cyl ndrical steel 
cases having almost a thousand holes 
punched through then walls The 
punching is accomplished with the 
aid of an automatic indexing fixture 
installed m a legulai punch pi ess 
Each stroke of the press punches a 
row of sixteen holes in the case 
The hxture is then automatically 
indexed and the opeiation repeated 
until the case has made one com 
plete revolution The small i and 


• LOOKING AHEAD • 

Lower cost protection for machines 
and operators An end to self 
damage of machine tools Hours 

of needless deloy eliminated Less 
wastage of motenals becouse of mal 
functioning equipment 


slugs that aie punched out fall into 
the hollow die where they collect 
and aie blown out in batches with 
compi essod air 

SENSING SLUGS- The exit hole m 
the die was f nectssily lathei small 
nnd sometimes the slugs instead of 
ejecting when the compressed air 
was turned on tended to jam in the 
die cavity After about seven strokes 
of the press the cavity would be 
completely filled ind then the 
\ unches oi the die oi both would 



Ejected slugi foil down shoot ot bottom center and pots through the detection 
coll the only component of the sensing device octuoMy mounted on the press 
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be damaged On less frequent oc- 
casions, the compressed air supply 
failed and the slugs jammed sim- 
ilarly 

The solution to this all-too-com- 
mon industrial problem required, 
first of all, the devismg of some sort 
of sensing unit that would respond 
to the presence of the slugs as they 
were being ejected The coil and 
funnel arrangement shown m the 
diagram was therefore contrived to 
make use of the magnetic properties 
of the slugs This unit was attached 
to the press m such a manner that 
slugs pass into the funnel and 
through the coil after they are 
ejected from the die 

The coil IS connected Into a circuit 
that IS normally balanced and car- 
ries no voltage, but is unbalanced 
in the presence of steel A slug pass- 
mg through the coil thus sets up a 
small voltage which is built up by a 
conventional two-tube amplifier 

Since compressed air is used to 
blow the metal slugs from the die, 
they pass through the sensing coil 
at a relatively high velocity The 
circuit is unbalanced for only a 
fraction of a second, so that an ordi- 
nary relay cannot be made to op- 
erate satisfactorily on the amplified 
voltage An electronic relay circuit is 
therefore used, consisting of a thyra- 
tron tube that ionizes or ^‘fires” 
even on a momentary pulse of volt- 
age, then stays closed or conductive 
until its power circuit is discon- 
nected by the punch at the begin- 
ning of the next cycle of operation 
The relay in the output circuit of 


(f not conmtontly 
citorod hom 
tht proit, 
slugs ttampod from 
this qdindor 
will cauM 
torious jomi 




\ 

the thyratron stays closed for as clamped m position over the die As 

long as this tube is conductive, and the punch starts down, a switch 

in this closed position the relay con- operates the solenoid valve that con- 
tacts allow the press to keep on trols the flow of compressed air mto 

running the die This blast blows out the 

steel slugs left m the die from the 
ELECTRON 1C ^TIMING — Itisessen- previous cycle The slugs pass 

tial in this application that the press through the sensmg coil and induce 

be shut down if the die is not cleared therein a voltage pulse that fires the 

withm three strokes after a jam thyratron tube and energizes its re- 
occurs underneath the die This lay, preventing the electronic timer 

safety shutdown is accomplished from starting its count of four sec- 

with an electronic timer set for a onds On the upward or return stroke 

time delay of about four seconds, the punch tups a switch that opens 

which is the time required for thiee the thyratron circuit, clearing the 

strokes of the press The time is con- decks for another cycle 

trolled by a resistor and capacitor in If no slugs are ejected, however 

the grid circuit of a vacuum tube the thyratron does not fire and it« 
The cycle of the punch press be- relay does not close, so the timer 

gins with the punch at the top of starts If this no-slug situation con- 

its stroke and the steel cylinder tinues foi three full strokes of the 

press, the timer will complete its 
cycle and operate a power relay that 
stops the press 

The mechanical construction of 
any piece of electronic equipment 
must receive prime consideration if 
it is to be used in an industrial plant 
There is usually severe vibration 
m the vicinity of heavy machinery, 
especially a punch press of any size 
Attaching the equipment directly to 
the machinery should be avoided if 




Ejected from 
the die by compreued 
oir, the sings 
poss through 
0 fiber tube ond 
sensing coil (obove) 
The press is 
outomoticolly stopped 
if slugs foil to 
poss through 
the coil (left) 
duniig three successive 
press cycles 


vibrations will affect its peiformance 
or reliability The electronic units 
are therefore mounted in a separate 
cabinet, and are connected together 
by plugs and flexible cables so that 
any one of the units can be quickly 
and easily leplaced by an inexperi- 
enced technician if it becomes defec- 
tive 

A switch is provided so that when 
it IS closed the press protector has 
no effect on the operation of the 
press This is necessary so that the 
die setters can make adjustments on 
the press without having It shut off 
because no steel plugs are being 
ejected 

INCREASED RELIABILITY - This 
one example illustrates how valu- 
able machine tools can be protected 
from self-damage by carefully de- 
signed ond simple electronic controls 
that do not interfere in any way 
with efficient operation of the ma- 
chine Although systems employing 
elaborate arrangements of light 
beams have been used for this pur- 
pose in the past with a measure of 
success, they called for mounting 
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of sensitive tubes and optical com-^ 
poUents right on the press Conse- 
quent Increased maintenance prob- 
lems and more frequent failures of 
the electronic protection equipment 
soured management in many in- 
stances on the feasibility of bring- 
ing tubes into the factory itself 
The combining of electionics with 
simple electrical and mechanical 



Removed a safe distance from the vi 
brotions of the stomping press, the 
electronic brain of the sensing device 
permits the press to operate as long 
as the slugs ore property ejected 


units as illustrated here gives prac- 
tically foolpioof protection, however, 
at both lowei initial cost and lower 
upkeep Elect! onics thus takes on 
the role of insurance for owners of 
machine tools 


AUDIO FILTER 

Supresses Sfafic 

And Needle Scratch 

P ROViniNC the long-sought suppres- 
sion of static noise m radio recep- 
tion and needle scratch or turntable 
rumble in record repi eduction a 
new electronic circuit has been in- 
vented by H H Scott president of 
the Technology Instrument Coipo- 
ration In a recent demonstiation 
of the new circuit, records of 
Caruso’s voice sounded like new, 
even though the records were so 
badly worn that the characteristic 
phonograph needle scratch came 
through with a loud roar when the 
suppressor was cut out 

The principle of operation is based 
on the fact that a musical program 
rarely, if ever, occupies the full 
audio spectium of approximately 20 


to^20,000 cycles at any given instant 
Rather, at one instant ^ bass viol 
noight predominate and require a 
bandwidth of only 40 to 1000 cycles 
to cover fundamentals and harmonics 
up to the fourth, and at another in- 
stant the piccolo with fundamental 
notes from 500 cycles to 4000 cycles 
may be featured For the bass viol, 
then, the electronic circuit narrows 
the amplifier bandwidth automati- 
cally to the range from 40 to 1000 
cycles in which is the desired music 
at that instant All rumbling sounds 
below 40 cycles are suppressed, as 
also are radio static clashes, phono- 
graph needle scratch noise, and other 
undesiied sounds above 1000 cycles 
However the high-frequency re- 
sponse can be wide open at the next 
instant for reproducing the hai - 
monies of a high piccolo note or the 
sound of a Chinese gong Extraneous 
noise within the' frequency range 
being passed at any instant is scarce- 
ly noticed because it is only a small 
percentage of the total noise and is 
therefore much weaker m intensity 
than are the desned sounds 

ELECTRONIC EYESIGHT 

Allows Blind to Read 

Letters By Sound Signals 

An u ectronic reading aid that 
converts the shapes of punted letters 
into characteristic sounds has been 
developed so that a blind person 
may mteipret the sounds as letters 
in much the same manner that a 
ladio operator reads the dot-and- 
dash code In use, a light beam from 
a scanning stylus is moved up and 
down vertically while being moved 
gradually from left to right along 
a line of type 

In synchronism with the motion 
of the light spot, the frequency of 
an audio oscillator is varied from a 
high pitch at the top of a letter to a 
low pitch at the bottom The light 
reflected from the page is picked up 
by a phototube that operates an 
amplifier which 'ullows the audio 
tone to reach the reader’s ear only 



Reading by sound 


when the spot is on black The fre- 
quency then heard tells the reader 
the vertical position of the black 
spot A minimum of five complete 
up-and-down scans of a letter is 
generally necessary to assure com- 
plete identification by tone 

Before the instrument is perfected 
and made available commercially, 
however, many more tests will be 
made by Radio Corporation of 
America with substantial numbers 
of blind subjects undei controlled 
conditions 

BLINKING LAMPS 

Count Operations 

by f/ectronics 

The RCA electronic time mterval 
counter used during the war for 
nieasiu ing projectile velocities has 



Up to 1,000,000 counts per second 


been redesigned for peace-time ap- 
plications It can now count from 
1 to 1,000 000 within the breathtak- 
ingly shoi t time of one second, with 
numbered neon lamps flashing on 
and off to show the progress of 
counting This means that it can 
handle any industnal counting job 
no mattei how fast the objects are 
moving If dials are set beforehand 
to a desired count, the instrument 
will automatically stait, stop, or shift 
operations when the predetermined 
number of items has been counted 
By this means any process can be 
conti oiled on the basis of a prese- 
lected figure When that figure is 
reached, the counter triggers an 
electrical impulse which stops the 
operation, shifts the package to an- 
other conveyor and starts the count- 
ing operation over again 

Time intervals longer than one 
second can be measured by using an 
external timer to record the number 
of times the counter repeats its op- 
eration 
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Instrumentation, 

Measurement, 

and Control 


Papers Presented at the First Notionol 
Instrument Conference Set the Pace 
for Profitable Research by Ail Industry 

By ALEXANDER KLEMIN 

A^r(lna^lt^cal Cniiaultnnt RaHemeh AsRociiitc 
Diintel augKPiihetm Ochnol of Aeronautics New York Unlv^irfitv 


M odern industry tails foi evoi 
greater and greatei refine- 
ment in instrumentation, measure- 
ment, and control Engineeis have 
recognized the needs of the times and 
accordingly have formed the Instru- 
ment Society of America (ISA) 
Under the joint auspices of tlie 
American Society of Mechanical 
Engineers (Industrial Instruments 
and Regulators Division) and of the 
I SmA , the FiJ st National Instrument 
Conference was recently held in 
Pittsburgh 

The sessions covered many topics 
and Industries, with dozens of papei s 
presented Almost all the papei s had 
thb m common They called for 
greater accuracy and refinement in 
instrumentation, automatic action 
or control, and ease of remote indi- 
cation There also appeared a new 
tendency Consideration is being 
given to the human limitations of the 
observer and operator of instrument 
controls 

How should an engmeer deal with 
the information presented at such 
a conference*^ First, by reading in- 
tensively certain papers in one’s own 
specialty Second, by studying ab- 
stracts of those papers which mav 
have application to one’s own field 
Third, by noting what fields of 
knowledge were covered and in 
which more information might at 
some time be sought Men m indus- 
try will find the present article sim- 
ilarly helpful 

INSTRUMENT PHILOSOPHY-The 

First National Instniment Confer- 
ence paper likely to have the widest 
influence offered more philosophy 
than technical achievement Pre- 
sented by Rear Admiral Luis de 
Florez of the Navv Office of Re- 


seaich and Inventions, a successful 
petroleum engineer and personal 
flier, it emphasized the following 
points, applicable ^ all industrial 
instrumentation 

1 Reading of instruments has to 
be remtoipreted experience and 
judgment arc rtjquncd to obtain 
useful lesults from any instrument 

2 In response to the demands of 
industry, instiumentation is so com- 
plex that it is hard for a man to 
utilize the information which pours 
m on him fiom a maze of dials The 
limit of human powers has been 
reached m the cockpits of bombeis, 
in the combat information centeis 
of ail Cl aft earners, m the control 
looms of modern cracking plants oi 
solvent sepal ation units 

3 Reliability and accuracy of 
modem instruments can be taken 
foi gi anted Now new ways of pre- 
senting mfonnation to the opeiatoi 
must be presented so that his senses 
aie not overwhelmed by its volume 
and diveisity 

4 Automatic control is desirable 
but conditions always arise which 
make complete automatic contiol 
impractical or undesirable 

5 A trend is devclopmg to the 
use of vertical reading instruments 
where a number Of factors can be 
compared by a glance at the vei ticil 
height of the indicators 

6 By choosing a suitable scale foi 
each instrument, operation will be 
correct when all vertical reading'^ 
aie on one horizontal line It will 
help the operator of a chemical pilot 
plant if he knows that evei-ything is 
going well by simply looking for one 
horizontal line 

7 Because of atomic fission, in- 
struments and controls may be trig- 
gered by more subtle forms of 


energy than heat, pressure, or light 
But even such equipment will follow 
a pattern similar to that of present 
devices 

8 To meet human limitations, 
physiological and psychological 
studies should be undertaken 

INDUSTRIAL CONTROL - While 
the Admiral’s paper was the most 
philosophical other papers also took 
a broad view of industrial control 
problems Thus, H C Frost, Chemi- 
cal Division, Corn Products Refin- 
ing Company, in his paper, “Some 
Considerations in the Control of 
Continuous Processes,” dealt with 
specific chemical processes, but the 
principles he set forth applied to in- 
dustrial processes generally The 
benefits of modern instrumentation 
can be obtained, said Mr Frost, only 
if automatic controls function con- 
tinuously, infoimation is supplied 
continuously without lengthy chemi- 
cal or other analyses, instruments 
are carefully adapted to the task in 
hand, controls and instiuments are 
so designed that they bring closei 
the ideal of a straight pipe line with 
the raw material introduced at one 
end and the finished pioduct flowing 
contmuously out of the other end 

How can these desuable objec- 
tives best he attained*^ In the case 
of the very largest companies a 
gioup of specialists may be organ- 
ized to take charge of instrument 
and control problems If a specialist 
group IS impractical, then there 
must be frank, systematic, and com- 
plete co-operation with suppliers It 
IS important to look at problems 
both from the users’ and the sup- 
pliers’ viewpoints and to make sure 
of the type of information which 
each should have fiom the other 
Finally, technologists should ac- 
quaint themselves with the many 
new and httle-known devices which 
modern progress has brought 

COMPLEX DESIGN-Other speak- 
ers agreed also on the desirability 
of automatic control systems, servo- 
mechanisms, and regulators But 
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The KeHectoscope 
sends superionic wo^es 
through the 
coitings (left> 

A flow's presence is 
revealed on 
oscilloscope screen 
by pip, D, on 
troce (lower right) 

If the piece 
IS not defective, 
trace (upper right) 

IS undisturbed 




• LOOKING AHEAD • 
Greater attention to the human 
factor in industrial controls More 
emphosis on the philosophy of in- 
strumentotion Reduction of 

mathematicol studies to simplified 
ond more widely useful boses 


when the automatic system involve‘< 
many interacting indicatois, Its de- 
sign can be veiy complex To use 
“feel” alone m design of a complex 
system involves costly and length - 
experimental set-ups Mathematical 
studies become unwieldy and cum- 
bersome and sometimes do not give 
a conclusive result 
Joel D Peterson of Bendlx Avia- 
tion Corporation suggested a rela- 
tively new method in which mathe- 
matics play a subsidiary though im- 
portant role The mechanism to be 
controlled and the controller are 
broken down into their components, 
lepresented as boxes or blocks in a 
diagram Each box has a simple for- 
mula, called an “operator,” which 
gives the ratio of the output to input 
in the box With the aid of these op- 
erators, physical ideas are quickly 
conveited into quantitative ones, 
and the way in which one device in- 
teracts with another is visible at all 
times to the designer End effects 
are quickly calculated, variations as 
quickly Introduced, and the designer 


nevei loses his sense of physical 
leahty A typical application would 
be in the eJectiical i emote ronlioi 
of the thiottle valve on airplane 
engine Almost any industiial con- 
tiol could be studied bv this block 
method 

SUPERSONICS Noi all speakers 
at the Confcience woie coiupined 
with the puiely philosophical oi 
mathematical aspects of instiumen- 
tation Otheis dealt with ingenious 
applications of physics As an ex- 
ample, J W Dice of Spei i y Prod- 
ucts Inc, piesented the Supei sonic 
ReHectoscope 

“Supersonic” has becfime a ptJpu- 
lai wold because it defines the speed 
of an planes which tiavel faster than 
sound Its more prosaic use is in de- 
fining short sound waves which have 
a greater frequency than the sound 
waves which human ears can heai 
The Refiecloscope sends vibiations 
which aie supersonic in accord with 
this definition, thiough a mateiial 
undei test It measuies the time il 
lakes these vibiations to penetiate 
the material to leflect fiom the op- 
posite side, or fiom an internal de- 
fect, and to letuin to the sending 
point, a pattern on an oscilloscope 
scieen indicates the locAlion of de- 
fects 

Inside a poitable cabinet a gen- 
erator produces electrical impulses 
of the order of one-half million to 
twelve million cycles per second 


These clectiical impulses come out 
through a television coaxial cable 
to a quartz crystal scanning unit 
The quart? crystal has the peculiai 
ability to expand oi contiact with 
application of electiical impulses If 
1 million cycle electrical impulse is 
put back of the quartz ciystal scan- 
ning unit, a sound beam of one mil- 
lion cycles comes out This beam 
tiavels m a stiaight line, just as a 
flashlight beam, and is reflected like 
light The sound goes out and 
bounces back from any defect in 
the matoiial under test The same 
crystal leceues the letuining sound 
wave and tiansfcrs it into the unit 
wheie it IS amplified and sent to the 
oscilloscope scieen 

There ai e some tricks to be 
leained, such as spieading a film of 
oil over the surface of the material 
to obtain good supei sonic coupling 
but there is ample reward in quickly 
obtained information One of the 
illustrations shows the Refiectogram 
of a good material The line through 
the center is the sweep line Each 
square wave indicates a measure 
of distance from one inch to two 
feet At the left is the initial pulse 
at the surface of the quartz crystal 
which remains on At the right the 
sound IS leflected from the far side 
of the test piece Another illustra- 
tion shows the Reflectogi am of a 
defective matenal The depth of the 
defect can be determined by count- 
ing the square waves By moving 


MARCH 1947 


SCIENTIFIC AMERICAN 


123 








pKkcd up the strain gage, undesirable ribrations may be omplitied ond then 
sent to the deflection plates of the cathode ray tube in the oscilloscope 


the scanning unit over the surface 
of the material and watching the 
oscilloscope screen, it is easy to trace 
out the pattern of cracks or other 
defects The opeiator can scan the 
interior of a casting as quickly as he 
can move the crystal over the out- 
side surface The Reflectoscope has 
been selected for detailed mention 
as being typical of modem industrial 
instruments 

Other papers presented at the 
Conference dealt with such topics in 
inspection and gagmg as Surface 
Roughness Instrumentation and Fac- 
tory Inspection, Surface Finish 
Measurement Instiumentation, Re- 
cent Trends m Electric Gaging 
Methods, Training in Inspection and 
Gaging 

INDUSTRIAL PHYSICS - In the 

light of Mr Dice's paper it is not 
remarkable that courses m industrial 
physics are now offered at many 
colleges H A Lreedy, of the Armour 
Research Foundation, was also deal- 
ing with applied physics when he 
discussed Sound and Vibration 
Measurements His mtroductory 
paragraph is one for all industry to 
ponder “The subject of the control 
of sound and vibration is of extreme 
importance to industry today Un- 
wanted sound or excessive vibration 
is generally associated with pool 
workmanship or poor mechanical 
design Excessive office or factory 
noise often results in lowered effi- 
ciency The consumer is becoming 
increasingly conscious of noise and 
vibration and is more critical about 
these disturbances than ever before 
It behooves all of us to leain more 
about methods of controlling these 
undesirable and frequently unneces- 
sary disturbances" 

Since sound is a vibratory motion, 
the measurement of vibrations in- 
cludes the measurement of sound 
The only distinction between the two 
lies in the effect on hearing Either 


subsonic vibrations of low fre- 
quency, sonic or audible vibrations, 
and ultrasonic vibrations above the 
threshold of hearing can be meas- 
uied The measurement of loudness 
IS difficult because it depends on 
pitch as well as mtensity, and physi- 
ology as well as physics has to be 
considered 

Mr Leedy recalls usefully that 
there are several quantities involved 
in vibration measuiements fre- 
quency, displacement, velocity, and 
acceleration On which of these four 
quantities should attention be 
focused'^ If it IS desjiable to deter- 
mine the source of the vibration 
such as an unbalanced wheel oi 
gear, the frequency is measured, m 
the design of vibration isolation sup- 
poils, a knowledge of the frequency 
of the source is also required If 
vibratoiy stresses m machinery are 
feared as likely to produce failure, 
amplitude is measured Velocity is 
of less interest, but if the comfort 
of passengers in an automobile is to 
be studied, then acceleration is 
measured 

Because of electronics, vibration 
instruments arc no longer of the 
bulky “seismic" type where a large 
mass placed in contact with the 
vibrating part often changes the vi- 
bration Today an electronic vibra- 
tion instrument consists of a piezo- 
electric pickup, an electronic ampli- 
fier, and a calibrated output meter 
The pickup consists of a small 
squaie crystal rigidly mounted at 
thiee corners, the fourth comer be- 
ing free to vibrate The natuial fre- 
quency of this crystal is such that 
the voltage outppt is propoitiunal 
to the vibration acceleration By 
suitable electricttJ^integrating net- 
works, it is possible to measure ve- 
locity and amph^de Thus one mod- 
em instrument can combine three 
fimctions Because the pickup is 
small and light, it can be mounted 
anywhere and can give indications 


at a distance If the crystal pickup is 
too fragile, the engineer or designer 
can use a strain gage Because in- 
formation is so readily obtainable, 
there is no longer any excuse for 
unpleasant vibration anywhere 

WORTH WHILE-Space considera- 
tions will not permit even a listing of 
the names of all the Conference 
papeis m certam other vital fields 
which mcluded Controllability of 
Combustion Piocesses, Flow Meas- 
urement and Control, Automatic 
Control Terminology, Instrument 
Research , Measurement and Con- 
trol, Atomic Energy Research, In- 
strument Components and Materials, 
and Naval Ordnance 

It will be agreed that the First 
National Instrument Conference was 
thoroughly worth while It gave 
added evidence of the tremendous 
advances bi ought about by the war 
effort, and offered valuable infor- 
mation to eveiy American industry 

m ^ m 

ATOM-POWERED CITY 

Predicted by Chemist 

In Ten Years 

CDperations of an entire city on 
atomic power within the next ten 
yeai s was foi ecast by Professor 
Milton Bui ton of Notro Dame Uni- 
versity, foimci head of the Radia- 
tion Chemistiy Section of the atomic 
bomb project at Oak Ridge, Tenne- 
see, at a meeting of the American 
Chemical Society 

“We aie not far fiom the atomic 
energy power plant of the future," 
Piofcssor Bui ton dcclaied “There 
IS eveiy expectation that the first 
power pile will be operating within 
two yea IS 

“It is leasonable to expect that 
within the next ten yeais we shill 
have a fedeially subsidized expeii- 
ment m \\hich a whole city may op- 
erate on atomic energy 

“Such a municipal atomic energy 
plant," he continued, “may be used 
in the futuie as the principal unit in 
the city's sanitation system, puiify- 
ing its watei supply, steiilizing its 
waste, and producing new products 
at the same time that it generates 
powei 

“This development will be made 
possible by proper application of tht 
vast amounts of radiation enei gy 
pioduced as a by-product by an 
atomic eneigy pile," explained Pio- 
fessor Burton “In the atonuc piles 
of the future," he predicted, “pro- 
vision will be made for use of the 
radiations in new chemical proc- 
esses New materials, low-tempera- 
ture cracking of petroleum oils, and 
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more effective chemical utilization 
of some natural resources now in- 
efficiently employed are among ihc 
benefitb to be expected 

'‘Here we lefei to materials like 
coal, natural gas, and clays,'' Pro- 
fes&or Burton explained “Studies 
of the effects of ladiation on these 
matei lals in contact with vai lous 
substances to the action of which 
they aie usually ineit, may lead 
to the development of industiialiv 
important processes ” 

PORTABLE INDUCTION PHONE 

Permits Consfont Communicafion 

Between Roi/rood Men 

T RAiNMEN inspecting then trains 
or otherwise woi king about them 
can now talk with othei members 
of the crew, the crews of other 



trains in the area, and with opera- 
tois of distant wayside contiol 
towel s, through the use of a re- 
cently developed portable telephone 
This insti ument, the Cai ryphone, 
liansmits and leceives messages 
through the air, opeiating m con- 
nection with the 1 ail road s mductivc 
telephone system for communica- 
tion between tiams, between trams 
and contiol towers, and between 
the ends of tiains 

Gained by means of a shouldei 
sling, the new unit weighs 29 pounds 
and IS housed in a cabinet measur- 
ing only 16 ^ by 12^/4 by 5 inches 
With It, a trainman can leave his 
cabin cai and still piuintaln con- 
stant communication with othei 
membeis of the ciew in the cabin 
( ar oi on the engine and can talk, 
IS well, with the opeiators in con- 
trol towers up to 15 miles distant 
He can converse with the operatoi 
of another Carryphone, or with the 
Clew of another tram, up to three 
miles distant 

Used by the Pennsylvania Rail- 


load, the new device has proved 
valuable to crews making tram in- 
spections, enabling trainmen to keep 
m touch with the engmeman, and 
providing a quick means of report- 
ing any unusual circumstance It 
IS also expected to be valuable to 
crews of work trams, to track main- 
tenance forces, and to foices pati oi- 
ling and piotectii^ the railioad 

RsscntialJy a miniatuic version of 
the telephone transmission and le- 
c Giving unit installed on trains, the 
Cai ryphone can be compaied with i 
ladio “walkie-talkie’ except that 
instead of radio waves it tiansmits 
and icceives messages through the 
an by induction, using the tiack and 
wayside wiics on poles as its com- 
munication channels Thus, its mes- 
sages aie conhned entirely to the 
linuts of tne railroad, and there is no 
intei fcrcncc with radio operations 
in the vicinity 

In using the Canyphone, tiam- 
men need only lift the hand piece to 
place the unit in opeialion Tiny 
stoiagc batleiies provide power foi 
approximately two hours of continu- 
ous service When not m use, the 
Cai ryphone rests in a receptacle 
in the cabin cai, which automatically 
connects its batteries, foi chaiging 
with the larger batteiies of the cai's 
tram telephone unit Lifted from the 
leceptacle, it is leady for immediate 
use 

AUTO VENTILATING 

Systems Provide Even Heat 

With No Drafts 

Already applied on airciafl, two 
method 3 of heating and ventilating 
new to the automotive industry are 
under consideration in Detroit Both 
systems arc said to keep the atmos- 
phere within a car at appioximately 
70 degrees, Fahrenheit, to hold 
humidity at leasonably constant 
levels, to eliminate drafts, to prevent 
wmdshiclds and windows from fog- 
ging and even to protect alleigy- 


pi one passengers from pollen by 
filtering incoming air With one sys- 
tem, air enters an intake scoop, 
passes through filter and heater, 
flows through the side panels, waims 
the interior by radiation and con- 
vection, and leaves through floor 
vents In the second system, a heater 
mounted at the real of the car 
foices air fiom vents downward over 
the windows and out through floor 
vents It is said that these concepts 
of weatherproofing automobiles 
while admittedly theoretical, still 
die sufficiently practical to invite an 
eai ly start on developmental work 

MOBILE SUBSTATION 

Compact Emergency Unit 

for Domestic Utilities 

F iFTEEN mobile unit substations — 
eveiy one for a domestic utility— 
aie now under construction by the 
Geneial Electric Company This ap- 
paratus IS lecognizcd as essential 
equipment on modern electric sys- 
tems not only for emergency sei - 
vice but equally foi use duiing 
maintenance or rebuilding of legu- 
lar substations, system changeovers, 
iclievmg seasonal overloads, or sup- 
plying the power requiiements of 
tempoidiy loads 

Typical of the 15 units now under 
constiuction is the 2500 kilo-volt- 
ampere unit for Ohio Power Com- 
pany, which Geneial Electiic engi- 
neers state IS representative of the 
♦ype that has more or less set the 
standards for future mobile unit 
substation designs The 22-ton unit 
is low-slung and streamlined, a 
style which not only presents a 
pleasing appearance, but also serves 
to reduce cleaning upkeep and pro- 
vides a definite safety factor by 
shielding opeiators fiom high volt- 
ages Only necessary bushings and 
certain opeiulmg parts are exposed 
All other appai atus is concealed 
behind the panels 

The unit has an over-all length 
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of 25 feet and a width of 8 feet, 
which 15 within the maximum di- 
mensions pcmutted by the high- 
way laws of most states 

WIED-KILLING SPRAY 

May Be Safe for Corn 

\f Used Carefully 

Tests with the weed-killei known 
as 2,4-D as a spiay to weed com 
have given satiisfactory results 
against ceitam weeds with little oi 
no injury to young corn plants in 
preliminary tiials at the New Yoik 
Agricultural Elxpeument Station at 
Geneva Using the 2,4-D at a con- 
centration of 1000 parts per million 
tests were made with corn eight to 
ten inches high and in plantings 
wh6re the tassels were just begin- 
ning to show In those helds where 
an effort was made to direct the 
spray away from the uppei part of 
the com plants, veiy little, if any^ 
injury of the com was observed 
However, where the spray was in- 
tentionally applied to the top of the 
corn, seveie injuiy lesulted 

REMOTE VIEWER 

Represents Television's 

Entry into Industry 

Proving itself practical in Us fust 
industrial application, a device em- 
bodying the basic principles of tele- 
vision permits close observation of 
dials and indicators, or even of an 
entire process, where it would be 
otherwise impossible due to inac- 
cessibility or danger to an <)bsei\ei 
This device, the Utlliscope, has 
been m operation for several months 
at Consolidated Edison’s Hell Gate 
Station Powei Plant in New Yoik 
where it is used to sho\\ the watci 
level m a boilei remotely located 
from the main control loom A 
photo-electric cameia which is fo- 
cused on the water-level gage con- 
tinuously transmits the picture to i 
control panel where the image is 
leproduced on a screen similai to 


that of a home television receivei 
This permits observers in the con- 
trol room to keep a constant check 
on the boiler 325 feet away Not 
only are the boiler and main control 
room separated by a distance greater 
than an average city block, but also 
by eight floors, a building wall, and 
various other obstructions 
The use of the Utiliscope in large 
power plants sucfi as the Hell Gate 
Station IS only one of numerous 
appli rations for which it is suitable 
It IS expected to be valuable in the 
conducting of dangetous research 
where It would peimit close viewing 
of the progress of oxpenmrnts fiom 
a safe distance, and obseiving pioc- 
esses involving ladioactive sub- 
stances in atomic powei plants It 
js said also to be ideal foi use in 
observing such opoiations as the 
coal feed to pulvenzeis or stokeis, 
the presence of smoke in stacks, 
conditions wilhin steel furnaces, the 
inside of oil wells, the condition of 
pipelines and then piossure pumps 
tcmpciatuie gages in large waie- 



Photo-electnc comero focusod on 
gages in boiler room (below) sends a 
continuous picture to indicator at ex 
tremo left of control panel (above) 


houses, especially those involving 
lefngeration, and readings on elec- 
tric meters at remote points 

The Utlliscope, developed jomtly 
by the Farnsworth Television ar^d 
Radio Corporation and the Diamond 
Power Specialty Corporation, is com- 
pact as well as simple in construc- 
tion The complete installation, 
which weighs only 121 pounds, in- 
cludes four units — camera with de- 
flection unit, two small power units, 
and the monitoi or viewer It has 
fewci tubes than a good radio set, 
and except foi the camera pickup 
tube— the Farnsworth Image Dis- 
sector— all Its electronic tubes are 
standard types easily available 

OVERLOAD CLUTCH 

Dfsengogef Rotating Elements 

By Introduction of Lubricant 

E QuiTPiD with a novel means foi 
oveiload disengagement, a new 
type clutch is intended for use 
whei e a problem of overloads in 
the tiansfer of toique exists 

The new device, called the Wolff 
clutch, IS said to be suited for in- 
stillation in automobile transmis- 
sions to make the shifting of gears 
cntiiely automatic, as a safety re- 
lease in the piopcUer shaft of a mo- 
toiboat, as a devise for controlhng 
toiquo in power driven tools such 
as screw diiveis and tapping ma- 
chines, as a safety coupling in print- 
ing presses, and m othei types of 
automatic machinery 

The clutch bungs about complete 
disengagement of twm connected ro- 
taiy machine paits through the au- 
tomatic inlioduction of a lubricant 
between the fi ictionnl surfaces as 
soon as one of the parts is over- 
loaded In one foim, the Wolff clutch 
consists of a cylindi ical shell at- 
I ached to a hub, multiple shoes 
mounted on another hub in such a 
way that they bear against the m- 
icinal cylindrical surface of the 
shell a means for controlling the 
piessuie between the shoes and the 
shell, and a lubi leant within the 
shell This anangement encourages 
the toi mation of a separate fluid 
Jri>ei whenevei ovei loading occurs 
Toique may bo tiansmitted from 
eithei hub and in eithei dii ection 
of 1 oUtion 

The toique is tiansmitted by the 
static friction between the shoes and 
the shell When the transmitted 
toique becomes excessive, slippage 
occuis Since the shoes aie fiee to 
tilt slightly a film of lubiicant is 
formed between the shoes and the 
shell, resulting in substantially com- 
plete disengagement of the clutch 
As long as there is relative motion 
between the shoes and the shell, 
the fluid film is maintained and the 
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Chonnels ore fitpped into ploce, caulked, and secured by expansion bolts 


clutch remains disengaged. The in- 
stant that the relative motion ceases, 
the film Is broken and the clutch is 
re-engaged Thus the clutch may 
be re-engaged by bringpig both 
shafts to rest or to the same speed 
The disengaging torque may be 
controlled by the pressuie loading 
on the shoes 

In one application of the clutch to 
a flexible coupling the shoes aie 
molded into a i ubbei -like coi t 
whick, after being fitted within tht 
shell, IS put in compression b\ 
spiing loading, thus expanding the 
sfioes against the shtll The coie 
made of the rubber-hke mater ui' 
because it has the ability to adapt it 
shape to the formation of a flu ci 
film Also, It can damp out toisiond 
vibrations and can compensate t >i 
misalinement 

The Wolff clutch can be appluti 
to an automatic gear-changin-^ 
mechanism Here, it is arianged to 
take the place of the shding-ja\^ 
clutch in a conventional tiansmis- 
sion An over-running clutch is 
mounted on the countei shaft On 
starting, the load is carried through 
the over-iunning clutch and gcais 
because the automatic-clutch shoes 
are so lightly loaded at low speeds 
that they will not transmit toique 
When the load is up to speed 'i 
momentary deceleration of the 
driving shaft to the speed of the 
driven shaft will engage the clutch 
The drive is now diicct but if the 
load becomes excessive the Wol ff 
clutch disengages and the geai tiain 
again picks up the load 

PLANES ON FARMS 

Predicfed as A4o/or 

factor in Rural Life 

According to Edward A O’Neal 
President of the Amei lean Fai m 
Bureau Federation, “the advent of 
the low-cost, safe, and easily flown 
plane means a lot to farm and ranch 
people Farm boys, most of whom 
are mechanically minded to a no- 
table degree, take to air travel as 
a duck takes to water Planes are 
now in use foi dusting, seeding 
1 ange patrol, coyote hunting, and 
many other uses Plane tiansporta- 
tion of high-quality, perishable foods 
offers some inteiestmg possibilities 
It’s my guess that 10 yeais fiom 
now farmers will be using an trans- 
portation to a degree that few people 
envision today ” 

CONCRETE PROTECTION 

Afforded by Capping Wffh 

Wroug/if-fron C/ianne/i 

Installing protective covers, fabri- 
cated of wrought iron plate, over 
spalled concrete spandrels is the 



The extended tower edge of cover fits 
beneath the underside of the spondrel 


latest technique devised foi this Ivpe 
of building maintenance A consult- 
ing cngineei theoiized that such in 
nstallation vould be mojc feasible 
than to attempt lepair of conciete 
spandicls betv^een the columns of 
an tight“Stoi> building Tht spm- 
diels weic seveiely spalkd bv at- 
mosphei ic attack and in need of im- 
mediate attention Recalling how 
wi ought non plates ait installed on 
submeiged conciete pit is and sim- 
ilai stiuctinal membcis which aic 
sub 3 ect to damage fiom watei and 
ice the engmeei designed “chan- 
nels’ of 3/ lb inch wrought iron plati 
to cover (he building spandicls 
Mortar was chipped out over each 
spandrel to a depth of Inches and 
the channels were slipped into place, 
being well caulked with a high 


gi ade mastic and secured by ex- 
pansion bolli 

Besides improving the exterior ap- 
peal ance of the building, this type 
of maintenance constiuction pro- 
vides tiddiUonal stiuctural strength, 
accoi ding to the installing con- 
Uacioi Since the standard maxi- 
mum wodth to which wrought iron 
plates aie rolled is less than 18 feet, 
C) inches — the length of the span- 
hels — It w'as agieod that the chan- 
nels should be fabricated of four 
lenglhs of 3/16 inch plate, each 55- 
1 /2 inches in length, welded to- 
gether The channels were cold bent 
so that the lower leg was 4 1/2 inches 
wide, foi ming the undeiside The 
top leg, fitting over the top of the 
spandiel, was 1 3/4 inches wide 
while the channel web was about 
0 1/4 inches deep 

POWDERED-COAL 

LOCOMOTIVE 

Now Starting Construction, 

Promises Economy and Efficiency 

Some idea of how the first Ameri- 
can gas-turbine locomotives (“Pow- 
dered Coal Feeds A Tuibinc” Sci- 
entific Ameiican, August 1946) will 
be built has now been i evealed 
Bituminous Coal Research, Inc, le- 
ccntly accepted an Allis-Chalmers 
contract for a gas-tuibine powei 
unit designed to lun on powdered 
coal The foimei organization’s 
Locomotive Development Commit- 
tee icprescntmg raihoad and coal 
companies co-opeiatmg in a project 
to build a bottci coal-burning loco- 
motive, expects to have the new type 
locomotive on rails within two years 

Supporting piedictions for high 
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efi&ciency, low operating cost, and 
easy maintenance will be several 
specific advantages inherent in 
the locomotive’s power generating 
equipment The 3750-horsepower gas 
turbme is to be a packaged unit, 
with a single base common to all 
parts — the gas turbme, its axial 
compressor, a generator driven 
through gears, and the regenerator 
This power plant will be installed 
m a smgle cab no larger than used 
for present-day standard locomo- 
tives 

Using electric drive, the locomo- 
tive will have a generator operating 
at high rotative speed, so that a 
relatively small diameter will allow 
for auxilianes or other equipment to 
be mounted above the generator 
The gas turbine’s control system will 
be at least as simple to operate as 
other locomotive types 

It is promised that this railroad 
gas turbme will be the most efficient 
smgle-shaft gas-turbine plant in 
this country The design mcludes an 
axial-flow compressor to compress 
air which will then be heated to 
1300 degrees, Fahrenheit, befoi e 
entering the gas turbine This will 
result m a shaft efficiency of ap- 
proximately 24 percent 

When eventually produced i n 
quantities, gas-turbine locomotives 
can be expected to compare favor- 
ably in cost with other types of loco- 
motive power, according to Alhs- 
Chalmers engineers An outstanding 
fuel-cost advantage comes from the 
use of powdered coal, which at the 
same time ebminates smoke and 

The new locomotive will need no 
cinders 

water It will take on the same size 
coal as earned by the steam locomo- 
tive, but the coal will be prepared 
for burning with special equipment 
developed by John I Yellott, di- 
rector of research for the Locomo- 
tive Development Committee This 
new coal-handlmg system will make 
use of a “coal atormzer” for powder- 
ing the fuel as well as a unique 
separator for removing fly ash fiom 
the heated air stream 

SUPER ELECTROMAGNET 

To Probe Remaining 

Mysferies of Aiognefism 

Packing into a space the size of a 
saucer enough magnetic strength 
to lift an automobile, a “mighty 
midget Hercules” magnet has been 
developed as a tool for probing the 
unsolved mysteries of magnetism 

Designed by Dr J E Goldman of 
the Westlnghouse Research Labora- 
tories, the U-shaped electromagnet 
is capable of exerting a concen- 
trated pull of 4000 pounds, a force 
strong enough to fhake possible new 


studies of how metals react in mag- 
netic fields 

“By gaining such mformatlon ” 
Dr Goldman explains, “we not only 
help unravel the mysteries of mag- 
netism which still is a phenomenon 
only partially understood, but we 
also can help advance the work of 
a tom -scientists and other research 
investigators *’ Also, he says, per- 
manent magnets made with this elec- 
tromagnet make possible lighter and 
smaller magnetic indicating instru- 
ments 

As a fundamental research tool, 
vanous metals are placed within the 



Contoini 6000 turns of copper wire 


influence of this powerful magnet, it 
IS then possible to study the rela- 
tionship between the crystal struc- 
ture of the metals and their mag- 
netic properties Although it is 
known that the crystal structure of 
metal affects the magnetic quali- 
ties, the basic processes that cause 
magnetism still are matters for re- 
search investigation 

The U-shaped iron core of the 
new magnet is wound with 6000 
turns of square copper wire Five 
feet long and two and one-half feet 
high, the elerti omagnet weighs one 
and a half tons The two ends of 
iron at the top of the squat U act 
as the two poles of the magnet 
When electricity flows through the 
copper wire which circles the ends 
of the core, an intense magnetic 
field IS set up between these two 
poles The air-space can be varied 
in size by moving the ends of the 
iron core closer together or farther 
apart and by using tapered pole 
pieces depending upon the size of 
equipment to be placed in the mag- 
netic field and the strength of field 
lequired 

The maximum width of this space 
is 12 inches, for tiny specimens such 
as silver and platinum alloy mag- 
nets, the gap is shortened to as little 
as one half inch 


BRAZIL: 

A Coming 
Industrial Empire 

(Continued from page 104) 


quick glimpse of the progress that 
Brazilian industry is making And it 
must not be thought that they repre- 
sent merely war-time expansion As 
a matter of fact, the combined in- 
dustries of Brazil, with a few ex- 
ceptions, cannot yet begin to supply 
the needs of their own country For 
generations the agricultural econ - 
omy of Biazil has made it necessaiy 
for its people lo import many of 
their required manufactured prod- 
ucts, it has been only within the last 
15 yeais oi so that a start has been 
made toward pioviding Biazilians 
with goods made in Brazil 

Since Biazil is mdustiially still 
a young count! y, it is not at all sur- 
pi ising to find that many of the guid- 
ing geniuses of her industries arc 
young men Typical of these is Fran- 
cjsu) Pignatari, just 30 yeais old 
\vho heads up Lammacio Nacional 
dc Metals S/A, and whose zeal ex- 
pended in behalf of Brazilian indus- 
try makes a stoiy strikingly similar 
m many lespects to those so fanuliar 
in the development of American 
business 

In 1933, Dr Julio Pignataii, fathei 
of Francisco, founded a modest in- 
dustry m the rollmg of aluminum 
foil and the production of aluminum 
and bionze powders This small be- 
ginning grew into Laminacao 
Nacional de Metais which slowly but 
surely established itself as a Brazil- 
ian industry m competrtion with im- 
ported matonaLs When Dr Pigna- 
tan died m 1936, Fiancisco assumed 
the leadership of his father’s com- 
pany From that date onward, the 
yoimg industrialist’s vision expanded 
until, at the present time his com- 
pany controls all of the nonferrous 
metals pt oducers and fabricators 
whose growth has been briefly out- 
lined in previous paragraphs Un- 
der young Pignatan’s guidance, a 
vast amount of pioneering work has 
been done in developing Brazilian 
lesources and building up the pro- 
duction ability of Brazilian industry 

WHAT BRAZIL WANTS -- In its 

industrial expansion Brazil needs 
first and foremost, machinery of all 
kinds Her present mdustnal devel- 
opment has been built largely 
through the use of second-hand and 
obsolete equipment imported from 
abroad She needs rollmg mills, 
stamping machines, forgmg equip- 
ment, electric motors and electrical 
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equipment of all kinds, lathes, 
presses, boring machines, and so on 
Up to now there is practically no 
machine-tool pioduction in the en- 
tile country, all must be imported 
Switzeiland and England are getting 
a bite of the business, business that, 
for the long pull, can be of great 
benefit to industry m the United 
States if the oppoitunity is giasped 
before it is too late 

In addition to machinery and 
equipment, Biaztl needs biains, 
trained biams that can forward with 
dispatch and efficiency the up-suige 
of mdustiy that is only just stalling 
This is not to say th it Biazilian in- 
dusti lalists lack this essential in- 
gredient, it is lather to emphasize 
the fact that Ameucan companies 
who want to do business with Biazil 
must do moi o than send salesmen 


into that country, they must send 
tiained specialists who have a suf- 
ficiently broad grasp of interna- 
tional requnements to understand 
and appieciate the growing pains of 
a nation passing through a transition 
period, and to piocecd accoidmgly 
Another thmg This obseiver did 
not see a single piece of safety equip- 
ment on any machine in all the 
plants visited It was impossible to 
obtain substantiated figuies on iii- 
dusliial accidents m Brazil, but the 
rate must be high Stamping ma- 
chines of many kinds were watched 
in opeiation, hand fed, the woikei s 
fingers weie constantly exposed to 
injuiy with no protection of any 
sort whatsoever Heie, then, is a 
fertile field for the safety engineei 
who has done so much to reduce 
accidents m plants m the United 
States Not only should safety equip- 
ment be piesented to Brazilian in- 
dustry on the basis of what it can 
do to incicasc produelion and dc- 
cicase accidents, but safety mstiuc- 
tion m ail its phases should be 
“sold” to them as a humanitauan — j 
and pJolitablc — ‘must” in then de- [ 
velopment piogiam [ 

Materials handling is another 
phase of industiial production that 
engineers from the United States 
can well piomole It seemed stiangc 
to see in Bi<izilian plants the mix- 
ture of antiquated machinery with a 
few up-to-the-mumte machine tools 
—and back-breaking manual labor 
furnishing the motive power foi 
moving materials and partially fabri- 
cated parts between the points of 
work Not one conveyor line was 
seen, and only a very few power 
trucks Wheel-bai i ows and hand 
trucks did most of the actual trans- 
portation, while the sight of men 
and boys cairying materials in their 
hands was not at all uncommon’ 
All-in-all, despite a few faults 
apparent to the American eye, here 



New Centerle» Lapping Mochine Gives 
Precision of Less Than 2 Micro-Inches I 

Now It’i oaiy to lap cylindrical pieces — ({Uickly — atcu 
rately — without specialized operator skilP The new Sue 
( oniroi Centerless 1 appini; Mucliine handles pieces from 
01 O'' to 10" diameter without costly set ups 

The operator merely holds piece between lapping rolls 
^Mth stick Pressure applied dcterpiines quantity of metal 
femoced Small roll turns piece at slow constant rate 
Large roll turns more rapidly to remove minute quantities 
of metal Ideal for lapping oversize gages, worn gage 
plugs to next smaller sut, bearings bushings or shafts 
Roll speeds easily changed Adjustable for tapers 



ContoHott Lopping Mochin* 


Ideot alto to save time on the job is chewing gum I he 
act of chewing aids the workers concentration, seems to 
make work go easier Furihcrmorc, chewing gum may be 
used even when both hands are busy— increasing worker 
safety — and reducing work interruptions I hat is why 
many plant owners hose made Wriglcy s Spearmint Gum 
available to all 

You can get complete m formation from 
5/2r Control Company 
2^00 Washington BhJ Chuago 12y III 
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is a country with the will to do, 
imbued with the spirit of this indus- 
trial age, emerging fiom a back- 
ground of what amounts to a single- 
crop agiicultural economy to a 
healthy and balanced economy m 
which agiicultuie and mdustiy will 
complement each other With Biazil’s 
vast stoiehouse of natuial resources 
-and her people’s eagerness to 
make the most of them — her indus- 
trial development should be not too 
far different from that of the United 
States The laige majority of Brazil- 
ian workers have been proved 
ideally adaptable to industrial pur- 
suits, to jobs requiring intelligence 
and developing skalls They take 
readily to the electrolytic plant, the 


foundry , the machine shop and 
exhibit initiative and witerest in their 
work They have all the require- 
ments for the development of a 
group similar to that of the laboi 
which IS the backbone of industry 
in the United States 
Best of all is the friendliness which 
exists between the two nations The 
United States has much to offer 
Brazil in the form of industrial 
know-how, machinery, and so on, 
Biazil, m turn, offers a fertile field 
for trade in bolli directions Through 
international co-operation there can 
be an even greater acceleration of 
Brazilian industry to the benefit of 
her own people as well as those of 
the United States 
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All Serious-Minded Production Men 


SHOULD HAVE THIS FREE BOOKLET! 


FORGING AHEAD IN BUSINESS 
contAi^ m ineiMK« of particular tin- 
portaoce to production men Thie if 
your opportunity to obtain a copy of 
thif famoui book, which hai been de- 
fcribed aa a ''turning point in the 
UvM of literally thoutanda of men**! 

Although "Forging Ahead in Bufi 
neof** haa been distributed to more than 
3,000,000 men, today*! timely edition 
was written in the light of recent world 
wide developments. Its 64 pages repre 
sent more than three decades of sue 
cessful experience in training men for 
leadership in businesf and ii^ustry 
It demonstrates the method which 
the Alexander Hamilton Institute uses 
to give you immediate help in your 
present position, while preparing you 
for post war opportunities. Subiecu 
directly related to the work you are 
doing now, PLUS other subjects of 
fundamental value to the business 
executive, are discussed m the book and 
placed in •igni6cant relation to one 
another Thus, a helpful, oven>ail pic- 
ture is provided 

Said one man who had sent for 
"Forging Ahead in Business" 

"/n thtriy minutes this little book 
are me a clearer picture of my 
ustness future than Fve ever had 
before *' 

and that represenU the opinion of 


the Institute’s 400,000 tubtenbers, tn \ 
eluding 134,000 production men! 

The booklet further explains how it 
18 poMible to offer this essential train 
mg in a minimum of time, how the In 
scitutif program fits in with the most 
crowded of post war schedules 

Among the prominent industrialists 
who assisted in the preparation of the 
Course, which is descried in "FORG 
ING AHEAD IN BUSINESS" are 
Alfred P Sloan, Jr , Chairman of the 
Board, General Motors Corp ; Thomas 
J Watson, President, International 
Business Machines Corp , and Frederick 
W Pickard, Vice President and Direc 
tor, E. I du Pont dc Nemours 8c Co 

Stnd for 

“FORQINQ AHEAD IN BUSINESS’’ 
TODAY! 

Frankly, this booklet has no appeal for i 
the immature mind It does not interest 
the man who, for one reason or an 
other, IS wholly satisfied to plug along 
in a mediocre job But, for the alert, 
future minded individual-— the man with 
ambition and "drive**— "Forging Ahead 
in Business*’ has a message of distinct 
importance If you feel that it is in 
tended for you, don’t hesitate to send ' 
for a copy today Simply fill m and 
mail coupon below 



AUxantlvr Hamtlloa IiufiCutc 

Depi 35, 71 Weoi 23rd Str««S N#w York 10 N Y ^ 

ALEXANDER 

In Canads, 54 Wellington Sc , Wc«t ToronCo 1, Ont , 
PUsM mad m« without cost, ■ copy of the 64 -p«bs 
book— 'TORGINC. AHEAD IN BUSINESS” 

HAMILTON 

Nam« 

Firm Nams | 
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Homo Addrsss 


New 

Products 

and 

Processes 


COLLET FIXTURE 

Speeds Operahons on 
Plain Grinder 

Used to grind parts without centers 
but which can be held in collets, a 
special collet fixture increases the use- 
fulness and steps up production of a 
standard plain grinding machine This 
(!>ol runs on its own ball bearings and 
IS driven by the headatock of the ma- 



Will fit ony model grinder 


chine Tlu collet can be opeped and 
closed while the grinder is running, 
and because the collet does not move 
lengthwise it is possible to hold ovei- 
all dimensions 

Manufactured by Zagar Tool, Inc 
the fixture is easily adaptable to any 
make or model of grinder Quickly m- 
btalled or removed, its use involves no 
txtia or special attachments 

HEAT-STABILE RESIN 

Provides Woferproof Binding 

For Inorganic Mafeno/s 

D EVELOPED and produced as a heat-stable 
bonding material for inorganic fabrics in 
the production of rigid electrical lami- 
nates, a thermosetting ream also serves 
as a Ixinding for finely divided particles 
such as powdered metals or mica, silica 
or carbon This material, produced by 
Dow Coming and known as DC 2103 
is unique among thermosetting resins 
for its high heat stabihty, very low wa- 
ter absorption, excellent dielectric prop- 
erties over a wide frequency range. 
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uid for its resistance to carbon track* 
ing DC 2103 is an organo-silicon 
polymer material built on an inorganic 
skeleton of alternate silicon and oxygen 
atoms. Its unique properties are due 
largely to the inherent stability of this 
inorganic skeleton 

As furnished, DC 2103 is a 60 percent 
solution of silicone resin in toluene 
Without the addition of a catalyst, this 
solution air dries in about an hour at 
77 degrees, Fahrenheit, and 50 percent 
relative humidity, depositing the resin 
m a hard and track-free form which 
has an initial melting pomt of about 
70 degrees. Centigrade, (158 degiees, 
Fahrenheit) 

The use of this material to bond in- 
organic fabrics of asbestos or glass re- 
sults m rigid laminations ideally suited 
for many electrical applications, but 
because of Its exceptional heat-stability, 
waterproofness, and excellent dielectric 
properties, this product has many uses 
other than that of a bonding resin It 
can be used, for example, as the resin 
binder in the production of heat-stable 
and waterproof cement for scaling light 
bulbs or radio transmitting tubes to 
metal bases DC 2163 can be used also 
for bonding finely divided particles 
such as powdered metals, carbon, tai- 
borundum silica, asbestos,^ or mica, in 
the fabrication of a wide variety of 
products including fnction-productng 
materials, abrasive compositions 'ind 
electrical lesistors ' 

QUANTITY COMPUTER 

Aids Mixing 
Or Dtlufing Oils 

Simple and accurate, a pocket calcu- 
lator makes it possible to compute 
quantities in a matter of seconds when 
mixing or diluting oils Given the 
recommended mix ng proportions and 
the capacity of the tank, the calcula- 
tor, called the Dilut-O-Graph, shows 
precisely how much base oil to use It 
is circular, measuring inches in 

diameter, and is made of a special com- 
position board 

TRANSPARENT MIRRORS 

Permit Vision in 

One Direction Only 

V ALUABLE wherever seeing without 
being seen is an ndvunlagc trnns- 
ptuent miirors function as normal re- 



CouiWiy cumpiuiy 


The woman, clearly vis bic to the 
mon, can tee only her own reflection 


fleeting surfaces when viewed from 
one side, and simultaneously as win- 
dows when viewed from the other 
These mirrors are surfaced by 
cular bombardment with metal— In 
this case chropie alloy, although many 
other metals may be used -through 
thermal evaporation in a high vacuum 
Inside the vacuum chamb^i the chro- 
mium particles are susptiuled on a 
filament The glass to be “silvered ’ is 
placed in the chamber and after the 
high vacuum has been drawn, ekt- 
tne current is passed througli the fila- 
ment The heat produced immediately 
evaporates the metal, molecules of 
which bombard the int'^nor of the 
chamber and of course, llic glass The 
resulting deposit on the gl i^s althou'^h 


only ten-millionthi of an inch thick, is 
80 stable that it cannot be scratched or 
damaged by ordinary means, and no 
common chemical can attack it The 
mirrors are unusual also in that the 
metal coat is applied to the face, rather 
than to the back 

Of the many applications for such 
mirrors, perhaps the most important is 
as observation windows in child-be- 
havior clinics, or in psychiatric wards 
where surveillance of the patients 
without then knowledge is essential 
Jewelers, banks, or brokerage offices 
i;hould find the mirrors a great aid In 
that Uncy make close observation of 
customers possible with embarrassment 
to no one Also, the mirrors should 
prove convenient in restaurants and 


SENSATIONAL WAR BARGAINS 

in LENSES and PRISMS 


ASSEMBLE YOUR OWN BINOCULARS 

Complete Optics' Complete Metal Parts! 
Save More Thon Vi Regular Cost 



ARMV 8 7 X ao BINOCWLAKS 

Hrrc 1 an unuAiml oppnrtu 
nlty to necure a ftiie tet of 
Binoculara at a subHlantlfil 
)»avJj)g of money Offered hrrr 
are complete aoU of Opijc'i 
and Metal Parts lor the 
Anaya M 10 7 x 50 Blnmu 
lars (M 10 la not the viatrr 
proof model) ihese compo 
nenta are new and all leud/ 
for H^embJy We supply /ulJ 
Inatructlons I Imlt—l set of 
Metal Pulls and I aet of 
Optlex to a customer 

METAL TARTS --Bet inrl idea 
all Metui PartB tomplriri 
flnlshcil for asirmblv oi 

7 X jO BinorularB No tnuhinlM jfquintl Bodlf^ 
ha\o been fuctoij hlnKtnl mul tu i ri'd A atuirt\ 
brown leather ninoculor ( wi\mi C ise is Inrludtd 
with each set of Metal I nrus 

Stock is*'* S> 7 X ''0 Metal Part-. S 5 00 Postpaid 

Orrif.’S -Bet liuJudra hU I^^nsis nn I FrUuis >on 
Tueil lor ahsrmblinis 7 \ aO Hliuunl i IhiKe tjp 
tics uie III e'ccfllenl conclitton iioiri«rt or ni.ui 
pcrfrrt and ha\e new low rrfl <tlon fOitmK 

Sink H 7 X »0 OptUH > (M tiyslpa'd 

VOT/( hf tf you buv luUh the Uin u ulnr Optics ond 
Ihr lifnoiidar Afttal Pafh your j!>7 r het 

■iuh)ett to ‘li Federal tuj. r< lo add 

anrounf entering tax lo your rrmiffuuci, or your 
ufdef con nut be /tiled 

ARMY 8 0X30 BlNO<rL\flS 
No rurrylng Caw wttli anv spt hown below 
(None >et uvAllable In CJurpJus MtirKet ) M 13A1 
wt8 aic wateipiool model M i t.€ s 1 ir not aatci 
proof limit — ) sLt to 1 Luht liner on hII arts 
hown below 

COMPUTE OPT1CH A ME PA I PAKfs - Model 
M 13A1 6 * jO blnoiUlara E\cr\(luntf \ou need 

read^ for assembly When Onlrhid will look like 
a redular facinry Job coatinx *IOi to tl20 7 he 
f>ptlcB Kre new In perfect ir neit r rferl (_on 
union Ha\e new low rtiPeclton nittinu Meint 
Purta aie new and perftLt all conipht l finish* d 
No innchlntiiK requlrpd Rodh lactnrv hinged unci 
covert*d f otnpjeie dascmblv in Hue 1 us intlndi''! 

siiMh sssb s 00 Poxlpald 

pi UN «8 ©0 tax — Total — I4R 00 

fOMPLETE OPTICS A MFTAI PVRTS — Model 
>13 0x30 Mnociilars Ihr OplK ni this art 

Hie new pnrfrcl or near perlnt Pil ni'' tui\f new 
Inw reflM tioii coatlns Fiwtoiv monuiM h\r PI re 
md OblrcUie A'lsembllra not tuaVI Met iJ Piirta 
are itifii-t new ready for a^runbY When On 
'Hhed ’his will Iftnk like a retniui fn Puv loh 
r cept a name has been nied off h » nrr plito 
No muchlnlng rrquinu! Bodlea raclm \ hliuted and 
n fieri 

Stork Y83I K xj 00 Postpaid 

plus 17 00 ta\ — Total — 00 

MUM PVRTS ONE\ ^ Model MUM 6x38 

11 nt rularN No Optics fltUTif Pnits ns de 

(ribed tor Stock roJu 3 

Stork -8J2 S 6x30 Mi*tal Pnrt-i r 00 P< »lpnid 

MKTAI PARTS ONIl — Model Ml « x 30 Blirn* 
ulars No miuB borne machliilUL on Iheie MriiU 

Partr required Bodies hlnpLri and liHm Shelf 

hoira plated but you must inp ih n Pi Ism 

‘•helves have been machined Six lead nlial 
locuiinu threads have bero cm 3onie hts difh 
cult componentrt you muni ihrcitd and machine 
\tiiirwlf but nil matArlHl vou need ta furnl-thed 
except body covrrlnir material and OpticN 
Hlork #833 8 U x 30 Metal Faitr SUM Pontpaid 


TU KEEP POSTED en all our b«w 
O ptical Iteuu Mnd 18V aad yoar nana 
and addmi to tei on oar ngnlar 
Mnsh mailing U«l 


Order by Stock No 


\KM> 8 0 X 38 DINOCtLARA (Cont d) 
METAI PARTS 0\LV ~ Modal Ml 8x11 
Hlniiulnts No OpiicB AH parta you need 
You must do mnchlnlnB on most part* but 
not all N(7 body cuverlnit material 
Stock #834 H e X 30 MoUl Part# 

18 M PMlpald 

OPTK H F OR 6 X 38 BINOTLLARS (No Metal 
PnrU i Slight xetonds Cemented but not 

COM fed 

Htork #M23 A f 18 88 Pealpald 

KAME 01 iICK AS Stock #51U 8 C8 X ») 

but coated 

Stock #5114 S IU75roatpaM 

It vou buy both the Binocular Optica and 
Ihe BlnoruJar Metal Porta your purchMt 
bCLomcs subject to JIO Pederal STxolae rax Be 
Huie to add uinount covering tax to your remit 
tiime 01 vour order cannot be niled 
OptlCH and Metal Partn are ArallabU for MeMCa 
laiN (I 9 a Binocular) Fur Complete Detaila, Write 
for Bulletin # 14 

UPTirvi BFNCII KIT— (Not a War Burplue Item) 
Hervlhlng you need including four Ions Holders 
lor chickluE Fncnl Leiifftlw and actllni up Lens 
Systems 

Slock = j 3 18 58 pMipald 

AIR FORCES GUN SIGHT 

Wllli Polarising VarUbe Density Attachment 

(an be used as 
Slide Viewer or 
take It apart and 
you can get Po- 
larlElng Variable 
Density Attach 
menl Mangln 
Concave Mirror 
Rrnector Plate 
Metal Reticle 
Window Lamp 
Housing Ring and 
Brsd sight The 
Polarizing attach- 
ment alone la 
worth many times 
the price of entire 
unit C^nalsU of 
2 PoHirlalng PIW 
tera mounted with 
small handle 
which rotates one 
around the other 
May be used In 
Photography Be 

hrnreh Experiments as Light Dimmer etc 
stork #AC8 s UftO PeatpaM 

i^ame Unit Without PoIarJ^ng Attachment 
Block irniB A 88 58 PostpaM 

BOMBER AUHTINO STATION — A double end 
Periscope Type Jn^t rtimeiit of highest precision 
u U (all %liipnlnK wt hiU lbs Orlg cost IB 880 
Tlrand new and in perfect condition Consists of 
numeruUH LenBos Prisms Minors Ooars Motors 
Metal Puits niid ElectrlcHl OadReta 
Su>ck # 9t4 S |B8 ee F O B OfcUhoma 

TANK PRIBMS PUln or SUvered 90 48-48 deg 
5'i* long 21 a wide finely ground and polished 
Htork #3884 H Silvered (Pefret) 82 88 Postpaid 

Nlork #5086 14 -PlulU (Perfect) It 8t PoslpaM 

Htork #3108 S-^lIvered (Second) 11 88 Postpaid 

Stork 03101 S— Plain (Second) 11 H PaotpaM 

WF II A\ E LITERAI LY MILLIONS OP WAR 
ftPLI'H IKVSFS AND PRISMS FOR SALE AT 
IMROAfN PBKFS WRITE FOR CAYALOCi 
S — SENT FREE* 

Sotisfaction Guaronfetd 
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What Strange Powers 

Did the Ancients Possess? 


E VEIRY Important discovery relating 
to mind power, sound thinking and 
cause and effect, as applied to self- 
advancement, was known centuries ago, 
before the masses could read and write 

Much has been written about the wise 
men of old A popular fallacy has it that 
their secrets of personal power and suc- 
cessful living were lost to the world 
Knowledge of nature's laws, accumulat- 
ed through the ages, is never lost At 
times the great truths possessed by the 
sages were hidden from unscrupulous 
men in high places, but never destroyed 

Why Were Their Secrets 
Closely Guarded? 

Only recently, as time is measured, not 
more than twenty generations ago, less 
than 1/lOOth of 1% of the earth's 
people were thought capable of receiv- 
ing basic knowledge about the laws of 
life, for it is an elementary truism that 
knowledge is power and that power 
cannot be entrusted to the ignorant 
and the imworthy 

Wisdom is not readily attainable by the 
general pubhc , nor recognized when 
right within reach The average person 
absorbs a multitude of details about 
things, but goes through life without 
ever knowing where and how to acquire 
mastery of the fundamentals of the Inner 
mind — that mysterious silent something 
which “whispers” to you from within. 

Fundamental Laws of Nature 

Your habits, accomplishments and weak- 
nesses are the effects of causes Your 
thoughts and actions are governed by 
fundH mental laws Example The law 
of compensation is as fundamental ^ 


as the laws of breathing, eating and 
sleeping All fixed laws of nature are 
as fascinating to study as they are 
vital to understand for success In life 

You can learn to find and follow every 
basic law of life You can begin at any 
time to discover a whole new world of 
interesting truths You can start at once 
to awaken your inner powers of self- 
understanding and self - advancement. 
You can learn from one of the world s 
oldest institutions, first known in Amer- 
ica in 1694 Enjoying the high regard 
of hundreds of leaders, thinkers and 
teachers, the organization Is known hsj 
the Roslcrucion Order Its complete 
name is the “Ancient and Mystic al 
Order Rosae Crucis,” abbreviated by 
the Initlais “AMORC” The teachings of 
the Order are not sold, for it is not a 
commercial organization, nor is it a re- 
ligious sect It is a non-profit frater- 
nity, a brotherhood in the true sense 

Not For General Distribution 

Sincere men and women, in search of 
the truth — those who wish to fit in with 
the ways of the world — are invited to 
write for a complimentary copy of 
the booklet, “The Mastery of Life ” 
It tells how to contact the librarian 
of the archives of AMORC tor this 
rare knowledge This booklet is not 
Intended for general distribution nor 
is It sent without request It is there- 
fore suggested that you write for your 
copy to the Scribe whose address is 
given In the coupon The Initial step 
is for you to take 



srribf 0 T K 

Tli« RofllcrorUa Order (AMORC) 
8ftii Juee, Csllforoia 

Pleaae send copy of sealed book- 
lot The Mastery of Life which I 
t?hall read as^lrected 

Name 


night clubs where they would enable 
the waiter to watch his patrons, serv- 
ing their every wish, without that an- 
noying hovenng-about 

The mirrors, developed to be used in 
various types of equipment for the 
army and navy, are now being pro- 
duced commercially by both the Acra- 
Lite Company, and Libbey-Owens-Ford 
Glass Company 

ADHESIVE LABELS 

Cannot be Removed 

In One Piece 

Self- DESTROYING labels which cannot 
be reused once they arc lemoved were 
especially designed for trade-marks, 
underwriter’s approval seals, and sim- 
ilar factory-applied data, they cannot 
be removed from the genume product 
and placed on substitute merchandise 
Their unusual self-destroying feature 
jS accomplished by die cutting the label 



Fraudulent re use impossible 


so that it can be removed only in seg- 
ments The die marks, however, are 
impressed in such a manner that they 
are virtually invisible and in no way 
affect the design on the label 

Manufactured by the Avery Adhe- 
sive Label Corporation, labels may be 
applied to metal, plastics, wood, var- 
nish, glass, or cellophane, and unless 
their removal is desired, they will ad- 
here permanently despite intense heat, 
cold, or humidity 

RAYON LAMINATES 

Have High Strength, 

Great Versatility 

Utili/ld in the molding of articles 
such as cabinets, table lops, trays ma- 
chine parts and household utensils, an 
mci easing variety of rayon laminated 
plastics are being manufactured by the 
American Viscose Corporation 

Rayon laminated plastics which have 
good tensile and high impact sticngths 
consist of a number of layers of resin- 
treated fabiics or fibrous mats laid to- 
gether and pressed into a compact 
boncipd plate or molded article For 
special applications where major 
strength is needed in one direction In 
the laminate, unidirectional high-tenac- 
ily rayon fabrics possess particular 
merit For different applicutlona a 
square or twill weave will found 
moie desirable Other forms in which 
layon IS used for laminated plastics 
are carded balls, ribbon lap, loose fiber 
or thin sheets of non-woven fabric, de- 
pending upon the particular character- 
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isticfl needed and the method of han- 
dling or molding 

Rayon, when used as a resin treated 
batt or In the form of a ribbon lap, is 
readily molded mto various forms and 
it is then possible to obtain a uniform, 
smooth, and attractive surface Heavy 
laminated plastics sections made from 
resin treated rayon staple batts have 
also been developed for gear-wheel 
stock and other machined reinforced 
plastics parts It is also possible to make 
laminated plastics from rayon fiber 
blends, dry processed on textile equip- 
ment or wet processed on paper-makmg 
equipment with the suitable addition 
of resin 

AUTOMATIC TYPEWRITER 

Prints Form Letters 
With Personal Touch 

T me PROBLEM of giving automatically 
reproduced form letters that individ- 
ually typed look has found another so- 
lution in a device which enables one 
person to prepare as many as 600 per- 
sonalized letters in a single eight-hour 
day This device, called the Flexo- 
writer Automatic Letter Wnter, op- 
erates by means of a perforated paper 
tape, and consists of an electric type- 
writer, an automatic perforator, and an 
automatic writer 

The chief advantage of thus new sys- 
tem lies in the fact th^t it is impossible 
to detect any variation between the 
manually typed fill-m and the auto- 
matically typed body of the letter 
This Is the result of, first, the fact 
that m using an electric typewriter, 
the pressure of the type-face against 
the ribbon is the same, regardless of 
the pressure applied to the key, so that 
the impression is the same, whether 
the typing be done manually or auto- 
matically, and, secondly, of writing the 
letter from start to finish on the same 



Guided by holes in tape, letters are 
typed outomotically leaving the op 
erotor free to check her moiling lists 


machme without its having to be re- 
moved during the entire operation 
The master copy of the letter to be 
reproduced is recorded by the perfora- 
tor on a paper tape % mch wide 
The perforating is done at the opera- 
tor's normal typing speed, and if any 
error in typing is made, the correction 
IS completed by simply back-spacing 
and x’ing out the mistake The auto- 
matic writer will disregard any char- 
acters so crossed out 
In preparing the form letter, the op- 
erator types manually the date and the 
name and address of the recipient 
Then a switch is thrown, and the au- 
tomatic writer takes over, controlled 
by the previously prepared tape, and 
finishes the letter in less than half the 
time required for manual typing While 
one machine is on automatic, the op- 
erator can be preparing the personal 
data on another, the average operator 
can handle a battery of four machines 
without diffirulty Using this proce- 
dure, a great many letters which defy 
detection from those individually typed 
can be prepared in a very short time 


FIRE BLANKET 

Is Versatile 
Sofefy Aid 

VALUABLE Safety and emergency 
aid to mdustrmi plants, laboratories, 
hotels, and fire departments, is a new 
file blanket now being manufactured 
by United States Rubber Company 
The blanket can be used as an 
emergency wrap should a person’s 
clothing aflame, as an auxiliary fire 
extinguisher to put out flames from 
vents, manholes, small containers, or 
tanks as a fire shield so that fire 
fighters can approach within effective 
range of liquid fires, as a welding 
screen against sparks, and as a salvage 
blanket to protect valuable materials 
from water, chemicals, and heat 
It IS 60 by 80 inches in size and mide 
of high tensile strength glass cloth 
impiegnated on both sicles with syn- 
thetic rubber Hems and senms are 
vulcanized and folds aic he^t ci eased 
It IS equipped with large brass grom- 
mets at the top and a weather-resistant 
bracket so it can be hung up outdoors 
or mdoois and easily removed or re- 
placed For quick identification, U is 
red in coloi and maiked with the 
words “fire blanket”''** 

Qualities claimed for the fire blanket 
irc that it is flame-proof, heat re- 



Contfolltd by the electric typewriter, the automotic perforator at extreme 
right records on o norrow poper tape the body of a letter to be reproduced 



Accuracy in production operotions is on 
important factor in the quality and per 
formanceof a finished product Produc- 
tion accuracy begins in the toolroom 
where the production tools, gauges, 
dies, |igs and fixtures are mode To be 
doubly certain of product quality, many 
industries use South Bend Precision 
Lathes not only in their laboratories ond 
toolrooms, but in their production shops 
as wed South Bend Precision Lathes may 
be the solution to some of your product 
quality or production problems, too 

wmre roe cataloo 

C«1«foc 100 D IlhMtratvi And da 
South SaJMf tnetna Lathaa 
andtooIrMffl Lattiaa with S'* 10' 

IS* 14 1/3* and IS twinaai Pra 
cialon Turrat Lafttaa with 1/3 and 
I'oodat cauaetty WlrttarorMtodayl 

a SOUTH SEND LATHE WORKS 
4B» K. Madlssa St S«wt»i Osnd SS IntOamm 
LdtlM earffAm StMtu ISOS 


SOUTH BEND 

LATH E S 
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Ufanofactarer 


WAMfTED 


Would you nunuUcturo ■ cemplMoly sow 
h«a with ptiont appUcttiiHi ponding on lu 
ufi^uo foaturott if { 1 ) it would boII •> 
ovory drug ttoro or dmul •upnly da^ort- 
moM of doportmont rtoror, and (2) at ■ 
bandtoma profit margin for you and tha 
daolarT A pormanoat, continuoua domand 
if OHurod on tba baila of lu utility, at 
tracdvonoa* aad novalty 

I'm rooking a producar for a unlquoly 
ocrikifig ilnply dotignod dontifnca dia 
panriag toothbntrh and a acraw-on cap for 
^oplamihing tha doorifrico. Ar a travalgr** 
{tarn alona it har a huga marfcat 

Thl* now typo toothbruah, upon which 
paiant it now pandmg, ir fabrkatad with a 
nollow handla Daforo bcuthmg tha taath 
an arm tiding In a riot on tha tlda of tha 
handla it movad forward to oparata a 
toluagar that forcat patta through an opon 
Ing batwaan tha briaiU tufu 

If you now hava any kind of brutbat In 
producdoo, it will ba a timpla manor to 
adopt tha apodal faatura of thla iiam and 
ittcroata your aoloa to a widanad markat 
Chi tha othar hand, if tha itom la now to 
your firm horo la an opportunity to put 
an aaty to maka articla bofora tha public 
In rocord timo. 

If you ara intaroatod In purchaaing my 
paiant rigfau aitfaor outright or on a 
royalty baait, I will conaidor any proporal 
you may with to mako 1 will gl^ly for* 
ward roproductionr of patont drawings 
•pocificanona, and complato datailt upon 
recaipt of word from you 


■ESIIE S RENNtlW 
1515 Rom Villo ttroot 

Rnaodano 4 Cofifortiia 


DIAMONDS 

Eotiioii)leil TmU •( InEittry 

Mony production proceuos con use 
diomonds with profit — but only when 
they ore properly utiliied to obtain 
moximum results Now you con obtain, 
In one volume, complete and concise 
information on industnol diamonds ond 
Hieir uses In hordness testing, wheel 
dressing, cutting metollk ond non- 
metollic moteriols, mochining glass, 
rock drilling, ond wire drawing All of 
this, ond more, in 

DIAMOND TOOLS 

By Paul QrudaiiMlil 

Tedmloal oonaultant Induatrlal Diamond 
R«vl«w Loiulou 

$4.60 postpaid 
Ordtr frsM 

SeiENTIFlO AMERICAN 

M Watt 40th Itraat, New York U, N Y 


sigtant, chemical registont, water re- 
sistant, mildew pxpof, vermin proof, 
non-shrinksble, non-stretchable, and 
unaffected by hept or cold 

ELECTROFLUID DRIVE 

Provides Smooth Power Fiow 

Whife Protecting Equipment 

Consisting of a general-purpose ac 
induction motor, flange -mounted on a 
sturdy housing that contains an hy- 
draulic coupling, the new Electrofluid 
Drive is a neat, compact power unit 
now available for many industrial uses 
The hydraulic coupling, operating on a 
long established principle, consists of a 
primary and secondary element, the 
pi unary is similar to a centrifugal - 
pump impeller and the secondary, or 
output element, is not unlike a water- 
wheel or runner in function The coup- 
ling is filled with a light mineral oil 
of steam-turbine quality When the 
motor drives the impeller, it causes oil 
to flow through the runner buckets back 
to the impeller, thereby rotating the 
runner through the medium of the oil 
There is no mechanical connection be- 
tween the two elements of the fluid 
coupling 

In effect, the fluid coupling inserted 
between the motor and its load serves 
ns an automatic dutch with the fluid 


r 



Power unit in operohon 


acting as a “cushion’ between prim^ 
mover and driven machine 

Without need of any complicated 
stalling control or special type of mo- 
tor, Electrofluid Diive solves the prob- 
lems of inadequate torque and exces- 
sive high starling current peaks Re- 
gardless of the characteristics or mertu 
of diivcn machine or connected load 
the motor of the Eiectiofluid Drive 


B.WATT rUIUlAK AC tUCnU^ 

>■ eA fBIPAAUAVIABI ABI ( ll•HT IN INDUSTRY 

ALSO INFORMATION ON < □fiuorescint miniiais 

{nilACK udn't as a HOIIY 
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Cross section shows induction motor 
(right) and hydraulic coupling (left) 

starts at no-load, because at zero speed 
the torque -transmittmg capadty of the 
fluid coupling is zero The motor ac- 
celerates quickly, developing torque 
in the fluid coupling in the ratio of the 
square of the speed, until sufficient 
torque up to the maximum running 
torque of the motor is developed to 
start the driven load 
Should the driven machine become 
stalled, the Link-Belt Company’s Eiec- 
tiofluid Drive will pull to the maxi- 
mum torque capacity of the motor, 
thereby driwing sufficient current to 
cause the thermal overload protective 
device to function within a few sec- 
onds Thus the drive will overcome a 
momentary demand which might other- 
wise shear a pin or stop the power 
ouroe completely This cushioning ef- 
fect protects both the motor and the 
d riven equipment 

GLOWING TUBE 

Serves as Marker 
In the Dork 

Highly flexible luminous tubing, 
originally produced for specialized 
war-time use, offers interesting possi- 
bilities for peace-time applications 
Made by the United States Radium 
Corporation, the tubing comprises a 
tough, semi-transparent, moisture- and 
acid-resistant plastics inch outside 
diameter and 3/16 mch inside, uni- 
formly coated on the inside with a 
ladioactive material which is clearly 
and continuously visible at a consid- 
trable distance In complete darkness 
In Its original specifications, the tub- 
ing was prepared in five-foot lengths 
and equipped at the ends with snap- 
dip fasteners The armed forces used 
it as a marker for night parachute 
I drops, as a marker for ship passage- 
I ways during blackouts, and for other 
, siitiilar purposes 

' REMOTf THERMOMETER 

^ Transmits Readings by 

I A/r-Presrtire Medium 

I Gonvertino temperature to air pres- 
I sure and transmiting this pressure to a 
receiving indicator, recorder, or con- 
troller, a new type thermometer op- 
erates on a pneumatic ^'null" balance 
principle in which the pressure in a 
gas-fllled thermal element U balanced 
by air pressure The instrument pro- 
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Vtdes high-speed pneumatic transmis- 
sion of the meastu^ temperature over 
dlstanoes of 1000 feet or more and 
eliminates the need for long lengths 
of capillary tubing 

The gas-filled thermal element is 
said to be of an entirely new design, 
consisting of a bulb, double-armored 
capillary only 24 inches long, and a 
sealing bellows Thermal elements are 
mterchangeable The pressure of the 
gas fill does not determine the op - 
crating range of the instrument, called 
the Nullmatic Thermometer Standard 
thermal elements with either of two 
filling pressures serve for tempera- 
tures as low as minus 150 degrees, 
Fahrenheit, and as high as 800 degrees 
Fahrenheit 

The low fillmg pressures used result 
m an instrument which has high over- 
load protection, hence thermal ele- 
ments for sub-zero applications re- 
quire no special provision for ship - 
mcnt or storage Because the trans- 
mission is pneumatic, the 30 pounds 
per square inch supply-air pressure is 
the highest piessure to which the 
transmitter and receiver are subjected 

The operating range of any Nullmatic 
thermometer may be reset over wide 
limits by the use of a suppression 
adjustment in the transmitter which 
IS also used for setting zero There are 
no linkages or bearings in the trans- 
mitter Standard Instruments are fur- 
nished to operate over Fahienheit 
spans of 100, 150, 200, 300, 400 500, 
600, and 800 degrees, Fahrenheit, or in 
Centigrade spans up to 450 degrees 

The instrument responds to tern - 
perature change*; as small as 0 01 de- 



Long copilloriei unnecessary 



Diogront of working ports 


gree, Fahrenheit, and detects and 
transmits temperature changes with a 
lag coefficient of only 2 4 seconds— bare 
(Opper bulb in a well-agitated liquid 
llie speed Is not affected by trans- 
mission distances up to 75 feet The 
addition of each 100 feet of line results 
in a transfer lag of approximately one 
second 

SIX-STATION TURRET 

Increases EfRciency of 

Lathe Operation 

Designed to give turret-lathe efficienc 5 
to nine-inch South Bend lathes on jobs 
which require a number of successive 
operations is a new tailstock-type Hand- 



Accommodotos 5/8 inch diameter shanks 


lever Turret which mounts on the in- 
side ways of the lathe bed in place of the 
tailstock This six-station turret ho-id 
accommodates tools with inch di- 
ameter shanks The length of the cut 
at each station is regulated by an ad- 
justable set screw, and the stop mecha- 
nism IS geared to operate automatically I 
in unison with the indexing of the tur- i 
ret head The index lock releases auto- ! 
matically at the end of the turret slide’s 
return stroke and indexing ib done by 
hand Operations can be repealed, or 
kipped, at will, and the iuirei slide has 
a maximum stroke oX 3'/^ inches 

FLEXIBLE GLASS CUTTING 

Facilitated by Use 

Of Carbide Saw 

D IFFICULTIES in keepmg sharp the 
saws used for cutting out shapes for 
ice-rcsistant propellers and wing tips 
has been solved in a simple manner by 
one manufactuier The material used 
— 1/16 inch thick jyheets of Flexible 
Glass (a glass-impregnated fabric) — 
proved so abrasive that ordinary saws 
averaged only 20 minutes between re- 
grmds In an effort to put the opera- 
tion on a production basis, the manu- 
facturer tried a saw tipped with Car- 
boloy Grade 905, a cemented carbide 
possessing extremely high wear-re- 
sistance Service life between grinds 
increased several hundred times over 
that previously obtained from the high- 
speed steel saws 

Cutting was performed with a Black 
and Decker hand-guided power saw at 
a speed of 20,940 feet per nunute with- 
out coolant, uamg hand feed The Car- 
boioy tipped saw was used m this man- 
ner in regular production for 90 days 
without re-gnnding In this time, it 
IS estimated, some 60 high-speed steel 
saws would normally have been con- 
sumed Thus, the change-over resulted 



THE HENRY SYSTEM 
Of Finger Print 
Classification 
and 

Identification 

IS now in use by most 
of the Police Departments in the 
United States. It u also the system 
which applii ants for many Civil 
Service positions must master befora 
they can successfully fill oil require* 
merits. 

The only book based on the Honry 
System IS Frederick Kuhne’s 

*THE FINGER PRINT 
INSTRUCTOR” 

In this 182-pagc book, wnnen by a 
noted finger pnnt expert who was 
for many years* in the Bureau of 
Criminal Investigation, New York 
Police Department, will be found 
complete instructions on every phasa 
of the work from taking the prints 
to final identification N umerous 
photographs and reproductions of 
prints make all details clear 
Used by many governmental and 
indujrtrtal personnel departments 
and by the FBI 

$4 2 ^ postpaid (Domesuc) 

^4 60 postpaid (Foreign) 

Ortlir from SCIENTIFIC AMENICAN 
24 Wnt 4Ct1i Stroot, Now York 1A N. Y. 
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Send today for '^Detailed Patent Infonna- 
tlon” outlining preliminary steps to be 
taken towara Patent Protection, also 
convenient “Evidence of Invention’* form 

VICTOR J. EVANS A CO. 

334-C Mtriln tulldtnf, Wothineten 6, D C 


15,000 1077 

FORMULAS PAGES 

HOPKINS’ 
“CYCLOPEDIA 
OF FORMULAS” 

rhousands of copies of this il 
knowicdgcd leader among btjoks of 
formulas arc being used daily 

$6 00 postpaid (Domestic) 

$6 50 postpaid (Foreign) 

Ordor from 

SCIENTIFIC AMERICAN 

24 West 40th Street, New York 18, 
N Y 



Will UE8E8 tMT CaiNTilH IEVICES| 


VEEDER-ROOT INC. rv.:: 


I’d like to show you 
bow I’ve sold my unpatetited 

INVENTIONS 

GEORGE PEARCE 

471C Bartholomew Sr , PBAOOUV MASS 
II fivo thouitnd paopU in Am«nc« urill 
benefit from your invontion you can mU it 
within riaiy daya 


IKS Mtnttsm 
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Easy to Plato CHROMIUM 

GOLD, SILVER, NICKEL, COPPER 
For P/eoMire and Prof if I 


If you hai 
or Inliuati 


have a workBbot>~at home 


-you need thla nmr 
plat 


Warner Klectroplater Atthoatroke 
of an oleotdflod bruah you caa 
electroplate modeU and projeota— ^ 
you can replate won artlrica raiK 
eeta toola flxturoa enverware ete. 
with a durable ewkltna coat of 
metal . Gold, Bflver. Cnromlum, 
Niokol Copper or Cadmium Method 
la eaay, simple quick Kvcrythlnc 
rurnlsbea — equipment complete, 
ready for uae Bv doing a bit clf work 
for oOtert. your macMno can pav for 
itiol/ wUMn a pock, Bo make your 
■hop oomplete by gating a Warnw 
uemoptator ruhf away Bend to- 
daFfor PKEF BAMPCB aiidUlus- 
trated Utcraiure ACT AT ONCfil 
WAiiMH tucemto cOm Derr L U 
laia Jarvti Avsaw, cMuaa ta, M. 


FREE Details Sample! 


i 


iWiWttIlttlBgCl,igiajsn4saws.. o ai ii sDs ee , B R» t .L-»q 

Oenttflueot Bead StM Sample and Detalte to { 


I Addrm. 

IC«y 


^one^ 


not only in the elimination of down 
time and re-aharpenlng time, but also 
in a material saving in the purchase 
price of the new saws 

LUBRICANT HANDLING 

Speodeef with Mefored 

Delivery Installation 

T 0 n.TMTNATa j^ible handling of oil, 
and reduce ctmKninatlon and waste, 
as well as to speed up service and save 
time, a new Installation dispenses mo- 
tor oil direct fr 9 m S5-gallon original 
refinery containers to the automobile or 
truck crankcase without the use of 
measures funnels, or can openers 
Culled Lubreel installations, the sys- 
tem employs pumps and containers 
placed in out-of-sight or remote loca- 



Oil servicin9 simplified 


lions, and oil is piped direct to the 
Lubreel which can be located along 
side of or between vehicle lifts 

All hose assemblies are mounted on 
mdividual, air-operated, automatic re- 
tractmg reels Each control valve is 
equipped with an easy -to- read, total- 
izing meter which accurately registers 
the amount of oil being dispensed, 
according to the manufacturer Lincoln 
Engineering Company 

AUDIO VOLTMETER 

/s Highly Sensitive 

Over Wide Frequency Band 

Designed to measure ac voltages 
over ranges of frequency and ampli- 
tude far beyond the limits of ordinary 
meters, a highly sensitive vacuum tube 
audio voltmeter makes it possible to 
measure the electrical conductivity 
of switches, circuit-breakers, relays, 
buses, and grounds, as well as trans- 
mission losses in lines and circuits and 
the response of special filters and com- 
pensators Covciing a range from 20 
cycles to 20 kilocycles, the instrument 
IB applicable for testing radio receivers 
and sound systems and is used to 
measure gain and noise level m power 
amplifiers and ripples voltages m power 
supplies The meter is also used to lo- 
cate sources oT" frequency distortion 
and faulty components In re- 

ceivers, phodol^lpis, and public ad- 
dress systems 

Other applications of the new audio 
voltmeter, manufactured by the Radio 
Corporation of '^finenca, include use 
as an audio amplfiier which gives high 
gain with high fidelity, and whose 



sensitivity makes it especially adapt- 
able for use with microphones having 
low output, bridge measuiements 
which readily indicate the null point 
at either high or low audio frequencies, 
measurement of the output of a photo- 
tube with sensitivity that will indicate 
extremely slight variations in light m- 
tensities to which the tube is exposed, 
and measurement of currents as low 
as one one-thousandths of an ampere 
or, if a 0 1 megohm external resistor 
can be used, currents as low as 00001 
milUampere 

WOOD-METAL LAMINATES 

Are Light, Rigid, 

And Fire-Resistant 

Lighter planes, fireproof office parti- 
tions, and desks which resist cigarette 
burns are all made possible by com- 
bining metal and plywood layers, ac- 
I ording to Thomas D Perry of Resin- 
ous Products and Chemical C!ompany 
Plymetal is a relatively new product 
which combines the good qualities of 
both wood and metal, and compensates 
for the less desirable qualities of each 
It Is made by gluing layers of metal to 
sheets of veneer with a resm adhesive, 
to which heat and pressure aie simul- 
taneously applied Among Plymetal’s 
many applications is a table-top con- 
struction developed for office desks, 
bank counleis, and smoking stands, 
where an inserted sheet of aluminum 
is provided to absorb and distribute 
the heat from lighted cigarettes so that 
the outer wijK>d suiface is not disfig- 
ured 

Kitchen equipment, table tops, and 
drainboards are much improved by 
metal surfaces for cleanliness and 
wear, backed by a hght-weight ply- 
wood for stillness and heat insulation 
Here both steel and aluminum are em- 
ployed Many types of hospital equip- 
ment benefit by the same Plymetal con- 
structions and are easily kept surgically 
clean 

Plymetal has proved valuable also 
for interior enclosures in zoned areas 
of cities where a fireproof or non-com- 
bustible barrier is required by code 
for instance, in elevator cabs, stair 
wells, and office partitions 

In aircraft, where strength to ^eight 
ratios are of maximum importance 
sandwich constructions with aluminum- 
alloy surfaces and low-density interiors 
have developed remarkable stiffness 
and have been a great boon to aircraft 
designers in floors, cockpits, and bulk- 
heads 

The transportation industries have 
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Ubed Plymetal in locations where the 
metal face resists wear and abrasion, 
and adds strength, while the plywoo<i 
backing contributes stiffness and keeps 
down the weight Examples of such 
applications are the floors, sides and 
operator cabs for trucks, walls and 
roofs for buses, and many parts for 
light-weight streamline railroad cars 
In these, steel-plywood constructions 
were employed 

SOLAR TIMER 

Throws Sw/fehes at 

Rise and Sef of Sun 

Clocks with “astronomic dials’ turn 
lights or other electrical equipment on 
at sunset and off at sunrise throughout 
the year automatically without any 
attention. They may be set to operate 
exactly at sunset and sunnse or up to 
40 nimutes before or after Provision 
IS also made for them to turn off at a 
fixed time, if desired, anywhere be- 
tween 31 PM and 1AM The dial is 
equipped with a calendar wheel show- 
ing the month and day as well as 
exactly when the switch will opoiate 
These clocks, manufactured by the 
Turk Clock Company operate on 
Standard Time throughout the year 
md are set for the exact time collec- 
tion (the variation from a Standard 
Time Meridian) for the citv oi town 
where used 

GRIP INSERTS 

In Disks or Squares 

Used for Holding, Clamping 

Now in production is a line of dur- 
able gripping inserts for various hold- 



Available as disks or squares 


ing, cl imping, and feeding devuis 
Called Kengnps, they are made in the 
foims of disks and squares, with dia- 
mond-serrated surfaces Four suts aic 
now available, in cither form V 2 by 
inch thick, % by Va inch thic k 14 
by 5 32 inch thick, and 1 by 5 32 inch 
thick 

SCALE TOOL MODELS 

Aid Planning Engineers m 

Achieving Efficient Lay-Out 

Giving planning engineers a tiulv 
three-dimensional view of plant lay- 
out, and enabling them to ai range 
equipment in such a way as to insure 
faster production, greater safety, and 
1 educed material handling, newly de- 
signed scale models are leadily dis- 
tinguishable as representing machines 
or equipment Scaled to V 4 inch to the 
foot these models, produced by the 
Tnometne Engineering Company, make 
Dossible the close study of a manufac- 


turing process to observe where by 
the relocation of tools or machines, 
procedures may be simplified and 
speeded With such models various 
arrangements tan be tried quickly and 
easily And by photographing differ- 
ent arrangements, comparisons can be 



Permit closer study of plont set up 


IIVERTBIS 

Patlnt Laws Encourage the de- 
velopment of inventions The Rules of 
Practice of the V S Patent Office ad 
Vises— unless an inventor is familiar 
with such matters — that he employ a 
I ompelent registered atlorne), as the 
value of patents depends largely upon 
the skilful jircparation of the n|^>eci 
fKutioMs niul ( laiins Write for fur 
liier particulars as to patent prolec 
lion and proci dure and “Invention 
Record” form at once No obligation 
McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 
175-V Vi(lor Hinlding Wash 1, D C 


made without the time and expense 
required by ordinary melhixis Models 
of all standard plant and ofiice ma- 
chines in addition to many special 
machines are available 

ATOMIC WELDING 

Preserves Characteristics 
of Stainless Steels 

Development of the jet engine which 
powers the Lockheed P-80 Shooting 
Star might not have been accomplished 
had it not been for new and highly per- 
fected methods of welding according to 
engineers of the Generd Flee trie Com- 
pany The 1-40 jet engine, leport the 
engineers who developed it for the 
Army Air forces, contains moie than 
500 joints all of them welded so se- 
curely that they are 'ible to withstand 
the extremes of heat md strain which 
prevail as the P-80 travels at spe eds of 
around 600 miles per hour 

In designing this engine it w is neces- 
sary to find a construction mail ual that 
was l>oth light in weight ind he it- re- 
sistant The need for light-weight con- 
stiuction IS self-evident md the he\l- 
lesistant qualification is needed to with- 
stand the operating temper dure of 
ubout 1500 degrees, bahienheit created 
by the intense heat of combustion Heat- 
resistant alloys in sheet foim some only 
1/50 of an inch thick t mbody both 
these qualities and ^re used exten- 
sively in the engine 

Heat-resistant alloys in geneial iie 
classed as stainless steels, ^ncl me likely 



Alloys welded in hydroqen otmosphere 



MAGIC ELECTRIC WELDER 

110 volt AC DC welds br&eea soldert cut* 
nil metttln eaiiy to uw full cllrPcLloni Com 
Dlete with power unit flame wd metallic arc 
attachments carboni fluxes rods mask Used 
by the Navy For profesBional or hobbyist 
Only $19 95 

MAGIC WELDER MFG CO 

239 Canal Bt Dept PA-3 New York City 
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The Editors Reeommend 


PRiMEDURES IN EXPERIMENTAL PHYSICS — 
By iokn Strong^ BhM A wealth of uieful data of 
a practical kind for tba conatructor expcrlmmer 
and ftkilird Lialtimaa lO 


RILII FRI^UtNCV INDUTION HEATINO — 
My Mrmmk W CurtU Aniwera manjr quMtJoni cull 
cernltiK Induoiloo heating and Ita utility In induatrial 
procraaea Thoroughly practical la acope $3 10 

TOOL MAKING By C M Col« lnstruLtiona 
for nuking a«d uaing all Linda from parmaai toola 
to at bur preaaea, lathaa planora etc in different 
meiala S4.10 


POTTERY PRODUCTION PROCESSES — Edifd 
By i i Siwc For amateur and profotaional alike 
ihla compact volume givea apeolfio inatrnotloni Par 
llouJar aitantion li called to troublea moat likely to 
develop SS 10 

YOUR HAIR AND ITS CARE — By 0»emr I 
LmIh* Af J> , mnd H^mmrd T BaArifum* JRJ> 
Selaoilhe faota about halt — how to aave and beautify 
It treat infeotluna and ao on Real facts- not a 
rurc for baldncas scrrcd 


NORTOfirS STAR ATLAS AND TELESCOPIC 
HANDBOOK By Nmrfn mnd Ingllj New tenth 
edition ol a aiandard work with main charta re< 
drawn for epoch of I9&0 Standby for amatearn 
peat the cradle roll $5 10 


PLASTICS — By J a DuBmU Ihird edition 
again reviaed and enlarged with two four color 

platae Thla la an Important book on the whole 

general anbjeot of plaiUeat plus much brand new 
material on synthetic rubber manufacturing proeeasea 
and plaaiica moldinga $S 10 

REVISED LAPIDARY HANDBOOK — By J 

Bmrry tfesennl Practical Instruotlona in gematone 
cutting and poUahlng« for both beginner and the 

advanced bobfayiat $8 10 

SIMPUFIED PUNCH AND DIE MAKING — By 

Wglhgr mnd Tmylmr Comprehend ve reference book 
for tool engineers ac welt aa thoae Just getting 
atarted Emphasis is (m what in do and how to 
do It from the slmpleat to the most rnmples 

dies 88 10 

THE MEANING OF RELATIVITY — > By >dlberf 
Blntlefit Second edition vrlth added chapter de 
acribing advaitcea alnoe publleallon of first edition 
tome 35 years ago Requires knowledge of advanced 
malhenialks and physics not a popular eapnaitlon 

83 10 

TECHNIQUE OF GLASS MANIPUIjLTION IN 
SCIENTIFir RESEARCH » By $uUu% D Held 
■s«js, BkJD Text oovera propertlea ol glaaa glass 
working eqaipment haste operations seals (includ 
lag netnJ tr> glass), and nerclaee aJmed at per 
feetlng technique 8S 70 

A PRACnCAL COURSE IN HOROLOGY —fly 
Harold C Kellr Definite outright practical In 
strur-tioes on watch making, repairs and adjustment 

88 S8 

SLIDE RULE SINPLIFim — By C O Harris 
Row Id use a slide rule without any of the mystifioa 
tlon that often surrounds this important tool of tha 
aagilievr Farrllmt lllustratfons make everything 
clear 84 10 Inrbidlng a slide rule for hook alone 

83 8S 


Bast Sellers 
In Science 


ELECTRIC MOTOR REPAIR — By Bohmri 
Buaaabarg Prartictl Inatniciions with excolloni 
drawings and text acparately bound so that book 
can be left open to a certain drawing wbilo fol 
lowing the printed Instructions 8S 10 

MACHiNERrS HANDBOOK — iStk Edition 
Bible of the mechanical Industry 19U pages 
of laleat atanda/da, data and jnlorjualion raquJred 
dally in shop and drafting room ^ 10 

THE EINSTEIN THEORY Ol RELATIVITY — 

By L R mnd U C tJmbmr An intermediate book 
from which angineera and the like can get close 
to an underatandfng of relativity Partly fn las 
guage but largely in mathematics of college grade 
mainly calculus 83 10 

ATOMIC ARTILLERY AND THE ATOMIC 
BOBtB By John Kmltmek Bobmrtamn Standard 
best sailer lor years, describing eleoirons protons 
positrons photons cosmic rays and the manutae 
ture of artificial radloaotiviiy— now with a ohapier 
added on the bomb and the dllficuUlea of its pro 
ductloo S3 00 

FINISHING METAL PRODUCTS — By Slmoiula 
mnd Brmgmtmn^ Stross is directed toward oommer 
ciaj aspects of product finishing from the stand 
point of sales costs and product function Specific 
guidance lor those faced with seleetlag finishing 
methods, materials and equipment 84 10 

PRINCIPLES OF PHYSICS, VOL, 111 — OPTICS 

— By FrmneiM Wm*tmn Smmrt One of the must 

modem works on physical optics available today 
At college level it covers the subject with emphasis 
on physical principles rather than practical eppH 
cations 8S 10 

MEN, MIRRORS, AND STARS — By G Edtwd 
Pmssirny Third edition with much new material 
including a chapter on the Schmidt camera Treats 
telescope evolution famous American telescope 
makers trlesuope uvea and accessories and so on 

$8 10 

TESTING PRECIOUS METALS — By C M Hoke 
This guide for thoee who buy and sell precious 
metals describes testing methoda and gives Important 
facts that such people should know 82 10 

FUNDAMENTALS OF OPTICAL ENGINEERING 

— By Omnmtd M Jmemh» This work starts out 
at the very beginning is mainly non mathemall 
cal and Is probably the best suited of all exist 
ing books as an IntrcKfiiotioD to optical design 
Author Is a physicist at Bureau of Standards 8% 60 

WITH THF WATCHMAKER AT THE BENai — 

By Donmld PwCwrIe Simple practical straight 
forward ioatrurtlona on the repair of timepieces 
with direct Implications to the manufacture and 
repair of delicete instruments of all kinds 88 10 < 

THE PROLONGATION OF LHE — By Dr 
Almmmndmr 4 BmgommlmtB Competent evaluation 
of present knowledge of the niysieries of human 
aging Including full discussion of ACS anti retie 
nlar cytotoxio serum 81.80 

FEATURES OF THF MOON — By / E ^purr 
New volume that includes all of the former ‘The 
fmbrfum Plain Region of the Moon plus an ex 
tended study of the whole M on 453 large pages 
14 Mt Wilson photogrsphs 95 drawings 88 10 


to lose Bome of their corrosion resistance 
if the rate of welding is too slow For 
this reason, atomic-hydrogen welding 
and resUtance-weldmg processes are 
used, rathei than the slower oxy-gas 
method 

Atomic -hydrogen arc-welding 19 a 
method which employs an alternating 
current arc between two tungsten elec- 
trodes in an atmosphere of hydrogen 
gas, while engineers describe resistance 
welding as a high-speed method of join- 
ing metals by using pressure and elec- 
tric heating under accurate control, and 
without the addition of any welding 
material Of the two processes, the se- 
lection of one for a particular joint de- 
pends upon such factors as weight, 
stresses, distortion, joint contour, gas 
flow restriction, accessibility, and thick- 
ness 

TEMPERATURE CONTROLLER 

Is inexpensive. 

Needs Little Maintenance 

F OR CONTROLLING the temperature of 
ovens, stUls, baths, presses, and coolants, 
and Ailing the need for an inexpensive 
unit which has high sensitivity and ver- 
satility and needs practically no atten- 
tion, an instrument called the Electro- 
max wab especially designed foi those 
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applications where indicating and le- 
cording are not required Electromax 
signals and controls only, although 
temperature readings can be taken 
manually with it at any time 
This new instrument consists of a 
Wheatstone bridge circuit with a vacu- 
um-tube amplifier as the detector 
Vacuum tubes are standard, easily- 
purchased types which require no 
matching balancing, or other special 
selection The unit is completely ac 
operated and needs no dry batteries or 
standard cells The lack of indicating or 
recording mechanism makes it practi- 
cally a "zero maintenance^ instrument 
Temperature-sensitive elements used 
with Electromax are standard Ther- 
mohms, resistance thermometer bulbs 
The length of lead wires does not af- 
fect calibration, and the location of 
Thermohms can be changed whenever 
desired Standard ranges of the instru- 
ment, which is manufactured by Leeds 
and Northrup Company, are 0 to 250 
and 0 to 1000 degrees, Fahrenheit, or 
the corresponding ranges of 0 to 150 
and 0 to 550 degrees, Centigrade 


(The mhmvfi pHre» are paatpald In tlie Unltwl Stale* Add on forelsn ariler*, 

38^ for poKtaire on each b«ok rxeept a* noted ) 

(All prircH subject to change without notice ) 
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Conducted by K M CANA VAN 

(Th* Editor will apprerialo il 
11 you wlU mention Sclentili< 
American when writing lor any 
of the publication# listed below ) 

Malta Carbide and T and V Cast Al- 
loy Tools, dies, and wear-resisting 
parts made of the cemented carbide 
and cast nonferroxia alloy are described 
in this 24-page catalog, and speciBca- 
tions are given Jeasop Steel Company 
Washington, Pennsylvania — Request 

this catalog on your business letterhead 

Fine Ceramics By CEimiALAB Contain- 
ing 28 pages of information on stand- 
ards, design criteria, body character- 
istics, and some established shapes and 
sizes this booklet is based on ceramic 
insulating materials Types explained 
Include Steatite, Cordiente, Zirconite, 
and a wide range of dielectric mate- 
rials Request Form 720 Centralah 900 
hast Keefe Avenue, Milwaukee 1 Wis- 
consin — Gratis 

Type Waterproof Connectors 

Complete with sizes, dimcicsions and 
cross-sectional views, this four-page 
bulletin presents Cannon s line of wa- 
terproof electric cable connectors De- 
signed for submarine geophysical ex- 
ploration, they are also adaptable for 
use in swampe, lakes, rivers, docks, with 
underground cable, or in any outdoor 
applications where moisture conditions 
require a thoroughly sealed fitting Re- 
quest Bulletin W-146 Cannon Electric 
Development Company, 3209 Humboldt 
Street, Los Angeles 31, Cali/ornia — 
Gratis 

A Trip Through Hercules Land is a 
20-page booklet explainmg how 
Hercules products are utilized in the 
following industries, adhesives, protec- 
tive coatings, synthetic fibers plastics, 
soap and disinfectants, insecticides, 
rubber, ink, construction, textiles 
paper, and mining Also included is a 
list of 41 industries and the products 
utilized in each Hercules Powder Com- 
pany Wilmington 99, Delau)are -—Gratis 

Shield Them From Danger is a 20-page 
booklet on fire prevention and fire 
protection Included are chapters on 
home fire protection planning, methods 
of keeping fire hazards under control, 
elimination of hazards through proper 
fire hygiene, and what to do until the 
fire department arrives The General 
Detroit Corporation, 2270 East Jefferson 
Avenue, Detroit 7, Michigan — Gratis 

Blueprints for Medicine’s Tomorrow- 
Industrial AND Social Medictne This 
32-page booklet is one of a series of 
booklets on specific projects in the 
plan for the development of the New 
York University-Bellevue Medical Cen- 
ter Essentially a prospectus for an In- 
stitute of Industrial and Social Medi- 
cine at this center, it covers the past 


and future of preventive medicine, New 
York University’s' record m public 
health, plans for the proposed Institute, 
and the initial research program New 
York University Book Shop Washing- 
ton Square, New York, New York — 
$100 

M S A Carbon Monoxide Alarm De- 
signed for efficient protection against 
dangerous concentrations of carbon 
monoxide, the alarm described in this 
four-page bulletin requires only con- 
nection to a proper rated source of 
power, it then will give audible and 
visible warning when carbon monoxide 
concentration in air reaches a prede- 
termined level— as low os 02 percent 
Request Bulletin DR-3 Mine Safety Ap- 
pliances Company, Braddock, Thomas, 
and Meade Streets, Pittsburgh 8 Penn- 
sylvania — Gratis 

Basic Watfr -Softening Methods for 
Industrial, Institutional and 
Municipal Use This booklet is based 
on information about lon-exchanging 
water softeners of both pressure and 
gravity types which feature automatic 
equipment to control backwashing, 
brmmg, and rinsing processes The 
Permutit Company 330 West 42nd 
Street, New York 18 New York — 
Gratis 

Elinco Type “FB” Motors and Gen- 
erators lb a 12-page bookU I c ovenng 
typical Elinco units in the ‘ FB” frame 
which allows both frame and base 
mounting To aid in selection of the 
proper unit, dimensional and cut-away 
views are given in addition to per- 
formance curves Electric Indicator 
Company, Stamford Coimettuut — 
Gratis 

Dustkops Stop Dust and Lint from 
Poushing and Buffing This two- 
page bulletin deals with suggestions 
for installing individual units at the 
point of work for collecting dust, Hnt 
and rouge from polishing, buffing, and 
metal coloring operations Typical in- 
stallations, dimensions, and prices are 
includecL Aget-Detroit Company, 602 
First National Building, Ann Arbor 
Michigan — Grotis 

The Geiger-Mufxllr X-Ray Spectrom- 
eter Explaining the history and 
construction details of this instrument, 
this eight-page reprint continues with 
data on circuits and correct usage 
Practical applications, specimen prepa- 
ration, and methods of identification 
are covered in detail North American 
Philips Company, Inc , Publicity De- 
partment, 100 East 42nd Street New 
York 17, New York — Gratis 

The Premises or the Declaration of 
Independence and Their Consf- 
QUENCE8, by Arthur Graham Glasgow 
An analysis of “We hold these truths 
to be self-evident, That All men are 
created equal ” and suggestions as 
to how to rectify the ensuing conse- 
quences, all leading toward a plan for 
a Home Government which, the author 
holds, would set a model for world 
unity, welfare, and peace The Secre- 
tary, 1900 Monticello Avenue, Norfolk 
10, Virginia — Gratis 



INVENTORS 

liAmrn how to protw* your invention. The 
pataot law# were enac^d for the benefit of 
the Inventor to give him protection for the 
features of his Invention which sr« paten Ubk 
The United States Patent Office sdviees the 
Inventor to engages competent, registered patent 
attorney to represent him. We offer the Inventor 
experienced, conadentious oounaai and jiroinpl 
confidential service. 

A specially prepared booklet csontainlng de. 
tailed mformatfon on patent protection and pro- 
cedure with ‘Record of Invention form wiU bo 
forwarded upon request — without obligation. 

CLARENCE A. O'BRIEN 
& HARVEY B. JACOBSON 

Registered Patent Attorneys 
75-A District National Building | 

Washington 5, D C ; 

PUii* lEnd me bonfclvt ronUlalai lofomiBtlm 3 
ctrdlnr patent protertlon and proredur* with Herord I 
of InTtntlon furm Tbli reqUMt dtMi not obllote me I 
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ASTRONOMICAL 
OBJECTIVES, OCULARS 
PRISMS, FLATS 

Instrumenfs Deitgned fo 
Your Specification! 

Write for Descriptions and 
Price Lilt 

BRANDON SCIENTIFIC DEVELOPMENT 

A Nrw York Oonraratlon 

P O Sex 15 Melvomo Now York 


TENTS 

MtTMDIMMIII 

_ C.A.SNeW»CO. 

HEGiSTFRED PATENT ATTORNEYS 

wmra roe ihooommtion to 

1 430 tin IIILIIII. liUlRtTII I I ( 



LARGE TELESCOPE 
OBJECTIVES 

OD 15 fecal lonetk 

NEW - ACHtOMATIC - COATED 
IN PEDESTAL MOUNT 

StOc 4 No lOOA $lfi (K 1 PR 


aajn« as above but (mmoudted - 
Stock «100B lUOOea 

Same as above but declared secunds dur to light 
Hurtace aoratchcs 

SttKk #JOOO tJO 00 ra 


Extra high grade coaled Athromatlc erecting 
leutt system 6 elements mounted Iji inch 

O D aluminum tube E F L (33 mm 
Block Plot ISOOea 


ET[ B FIEOK EFL one Inch removable reticle 
C! ated lenses 1 1 ifl dU thre^m muiiut 

Cl-nr aperture eye lem 15 16 Inrhrs 
Kt.ich #20 |3 75 ea 


EYK PIBCE LFL ^4 Inch both eve and fleld 
lenses achromatic and coated In tocuslng mount 
thiraded for holder Knurled focusing ad 
Jiiatment Clear aperture e>p lein 43 M inch 
Removable reticle 

Htock #31 $5 00 ea 


EYK PIBK/'B — Large from aircraft sighting 
station In 3'','' dla threaded aluminum mount 
with locking ring E P L approx 3 Inchea 
C oatod optica clear aperture eye Irn* over 
inchaa. 

Stock «33 , $S 00 ea 


PANORAMIC TKLEacOPE U S Army M 13 3 
power Hemove elbow tele*cope and objective 
and oar as star dtagonai or erortlng eje piece 
Mlock #30 iia So oa 

Pleose use stoclr No tpften ordering 

F W BoHantyn* Point Plooeont 

P O Ux 342 Now York 


Our Book Corner 

THE BOOK DEPARTMENT of Scientific Anivncun is conducted with tho co 
cpiuiloti gf the Editors lo nicikc ovoitTljte for vou n coinpri hensivo book 
( rvict fncli month the Cdifors si Inct and review m thi cotumni new books 

in o widt I iitye of sen nt fic nnd ft clmicul fields In adtiition they are reody 

at all liini i to ndviw you n rjo ding host uvailabit books on ony subject 
You ure invit* d lo use this stivice fretiy Tell our Book Dtparlment what 
kind nf hrtoks you wani and you will be tutnishoj with th( ncjmes of availobU 
book including prices When inquiring cii out tiook pit use be specific 
renu -'iber that we can be of tin greatest rf Ip only when yog tell us just what 
you uf looking for Book lisit d n ihr rgluinn mu bn ordered from our 
Book Dt purtmf nt Add 25 cents pr r book for mculiuj outside U S AM rr 

mittoiiffS ure to be made in L) S funds P|ic« givt n oie sufjiect to theinge 

without notice 

TO MAKE CERTAIN that book ordered by or for men in thi Army lotuted in 
the Unt ( rJ tutes or irmn m the Ncivy Marines or Coo t Cuord located any 
whrr will he delivered insurance f« es should be ent v/iih orders a follows 
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GAS TURBINES AND JET 
PROPULSION FOR AIRCRAFT 

By G Geoffrey Sm/fh, M B £ 

E xhaustive treatment of the gas tur- 
bine as applied to aviation is pre- 
sented here in a greatly enlarged 
(fourth) edition of an already famous 
book Because of its thorough treat- 
ment, this new edition has been adopted 
for educational use by the United States 
Army Air Forces and is ideally suited 
for use as a textbook The author, edi- 
torial director of Flight and of Air- 
craft Production, London, England is 
an international authority on jet pro- 
pulsion, rated as the greatest develop- 
ment in aviation since the hrst diglit 
of the Wright brothers Included in the 
text of his comprehensive book are 
specific details covering the design of 
existing turbmes and jets, as well as 
projected units for commercial planes 
(256 pages, 6 by 9 inches, over 200 ex- 
cellent illustrations )— $5 10 postpaid — 
APP 

MICROCALORIMETRY 

By W Swietoslawski 

M asters of their subjects can usually 
make their presentations deep 
while keeping them simple And this 
author has proved himself a great mas- 
ter of his m the creation of this not- 
too-complex work on the scientific 
measurement of extremely small 
amounts of heat Colleges and research 
laboratories will find the woik invalu- 
able And any scientific -minded reader 
will find it highly stimulating to his 
imagination — broadening to his store of 
information (208 pages 9*4 by 6 V 4 
inches, illustrated ) — $4 85 postpaid — 
ELC 

THE PREPARATION AND USE 
OF VISUAL AIDS 

By Kenneth B Haas and 
Harry O Packer 

C ONCXJRRENT With industrial speciali- 
zation, job classification, and vigor- 
ous attempts to train unskilled help to 
be eflBcient producer*!, have grown the 
educational techniques emphasizing 
visual rather than oral or written in- 


fr:im fo $25 fiam $25 fo S50 T5r 


BecauM of tncreaied production coits 
of books publiihors rttail prices to 
day ore subject to constant change It 
may be necessary, therefore for our 
Book Department to odvise book pur 
chasers of increased costs, even when 
orders sent ore boted on current quo 
tations 

The Editor 


structional material Expensive re- 
search and often expensive mistakes 
have boiled visual education down to 
well-established rules and practices 
This book explains and details these 
practices Motion pictures, stripfilm, 
slides opaque projectors, maps, charts, 
diagrams and many other forms of 
visual presentation are discussed In a 
clear, factual to-the-point style An 
imazing appendix that lists, on a 
classified plan, the sources of visual aid 
material m this country is worth the 
price of the book itself Thoroughly 
illustrated with half-tones, hne draw* 
mgs and tables (224 pages, 6 by 9 
inches index ) — $4 10 postpaid - -F F L 

CAREERS IN AVIATION 

By Somuel Burger 

A comprehfnsive account of the op 
portunities which exist in even 
phase of aviation— manufacture, air 
line operation, industrial use, govern 
ment activities, teachmg, research, anc 
fixed base operation The book is writ 
ten in a way to awaken the interest oi 
any young man who reads it It con 
stitutes an introduction to the problem 
of getting a job in aviation, but de- 
tailed information will have to be 
sought elsewhere (209 pages ) — $2 60 
postpaid —A K 

COMMUNICATION THROUGH 
THE AGES 

By Affred Sfill 

T racing man's progress in communica 
tion from the signal drum to televi 
sion. Alfred Still has recorded mart’* 
unceasing attempts to express 
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thoughts beyond the limit of his voice, 
presenting a c<»nplete and concise work 
of definite interest to all those inter- 
ested in communications Far from be- 
mg simply an historical outlme, this 
warm reWew of human achievement 
also presents an interesting picture 
of man's philosophical development in 
relation to his scientific progress The 
chapters concerning the advances in 
electricity and radio are told simply, 
in non-teehnical language, offering no 
difficulty whatsoever to the layman, 
making the entire book a clear, easy- 
to-read work of unquestionable value 
(201 pages, 6 by 8^ inches, illustrated ) 
—$2 85 postpaid —N H t/ 

LINCOLN’S INCENTIVE SYSTEM 

By James F Lincoln 

W iDfXY commented upon, both pro 
and con, is the much publicized in- 
centive system developed by the author 
of this book and applied in his own 
manufacturing plants To spread the 
gospel of this successful management 
plan, the fundamentals and methods 
of application have been gathered into 
one book as a demonstration of the ex- 
treme practicality of sensible co-op- 
eration between management and 
labor The text delmeates the details 
of the system, step by step (192 pages, 
6 by 9 inches, 20 illustrations )— $2 10 
postpaid — A P P 

GAS IN LIGHT ALLOYS 

By L W Eastwood, M S , Ph D 

F rom the very beginnings of the com- 
mercial casting of aluminum and 
magnesium there has been constant re- 
seaixih to find the causes and cures of 
pinholes and other voids m the castings 
In a book of only 99 pages Dr Eastwood 
has digested the existing knowledge 
of the subject, shown the strengths and 
weaknesses of various preventives and 
elimmators of voids caused by hydro- 
gen and given all the 1 atest theory 
with some data regarding practices 
This book should be a “must" for every 
foundryman, metallurgist, and product 
designer who makes use of aluminum 
and magnesium (99 pages, 6 by 9 
mches, illustrated ) — $2 60 postpaid — 
ELC 

PHOTOGRAPHY BY INFRA-RED 

By Walter Claric 

A SECOND edition of a book originally 
published m England in 1939, this 
text has benefited by the research and 
applications of the past several years 
In its present form it contains genu- 
inely valuable information for the lab- 
oratory worker, experimenter or in- 
dustrial user of mfra-red Contents 
range from techmques and purely 
photographic principles through the 
application of the knowledge in several 
fields These fields include textiles and 
graphic arts, medicine, botany, palaeon- 
tology, photomicrography, camoufiage, 
and a considerable number of others 
of a more generalized nature Although 
the general tone is quite technical, 
the reports of infra-red applications in 
the crime and art realms are more 
than interesting reading Three appen- 


dices contain lists of materials avail- i 
able, weights, measures, and conver- j 
Sion tables, formulas and processing i 
solutions Indexed by name and sub- ^ 
ject (472 pages, 6 by 9 inches, 93 Ime ' 
drawings and half-tones, numerous 
tables, graphs, and charts) — $610 post- 
paid — E F L 

SCIENCE SINCE 1500 

By H T Pledge 

S HORT, compact history of mathe- j 
matics physics, chemistry, biology 
omittmg the inexact sciences sociology, ^ 
anthropology psychology economics ' 
This book IS not for general readers but 
for scientists it is not elementary On | 
the other hand readers already having j 
solid background in science will prefer 
Its kind of tieatment, which takes some ^ 
things for granted (357 pages 6 by | 
inches 29 illustrations) — $510 postpaid . 
~AGI 

CURRENTS IN BIOCHEMICAL 
RESEARCH 

Edited by David E Green 

C OMPRISING 31 papers by 34 leaders in 
biochemical research, this book sets 
forth current views and trends in an 
active and rapidly advancing field 
While these specialists have en- 
deavored to piesent their views as 
simply as possible for the benefit of I 
others not specialists m biochemistry I 
the volume will be somewhat beyond ' 
the interest of laymen, but it will 
prove fascinating to those having an in- 
terest in and knowledge of the subject ' 
niattci short of the pioneering special- ' 
isU, litre lepitscntcd All rtstarth 
workers whose acfivitios are »t all rc*- 
lated to living matter will find the vol- 
urqe both fascinating and stimulating 1 
to the imagination (494 pages 6 by 9 ( 
inches )— $5 10 postpaid — D H K 

THE CONCENTRATION OF 
ECONOMIC POWER | 

By David Lynch 

I NDUSTRIAL giantism and its effect on 
small business is the subject of this 
book The material which the author 
used js derived from testimony given 
before the Temporary National Eco- 
nomic Committee, set up in 1938 at the 
instigation of President Roosevelt The 
author s objective analysis is an effec- 
tive contribution to the study of the 
relationship between industrial mo- ' 
nopoly and piosperity Whoever wishes 
to inform himself on the degree to , 
which economic power is concentrated I 
in relatively few corporations will find ^ 
this book a valuable aid (422 pages, i 
6^ by 9M! inches tables and mdex ) — 

$5 60 postpaid — J C i 

REFERENCE DATA FOR ! 

RADIO ENGINEERS — 

SECOND EDITION 

Compf/ec/ by the Federal Telephone I 
and Radio Corporation 

C oncise and complete, the second | 
edition of this well-known hand- j 
book of radio engineering tables and | 
formulas has been completely reor- i 
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Uiitk Mud by AraerlMn 
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finest microscope leu Kemark 
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aorklng dltnaiict kxielluu Solid type astronomical 
eyiplece Ideal dhaiond Imiiit $6 00 
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Flneit qaallty plate 
ground to % Kata flat 
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proof ooatlQK, Nothing 
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Tt»«w Flats can also be used tn ri fleet HUri 




\loipt and Infra red llglit with mlnlmim loss (Irrat 
Kaslng If usid li* place of prism-, in Ihirro » I system 
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2%*' by 1 'l/fl" by 'A" Uilck 50 
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and olijisllve ) 
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lung. Kacfa $2 00 
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vMe UM tyvlaea pf«)ectton 
cinera. or magnirying lens rnmounted «a<b $6 00 
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. gla^s tube In 
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for attaching to 
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HARRY ROSS 
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ganized with all of the material brought 
up to date, and many chapters greatly 
eidarged section on vacuum tubes 
and amplifiers, for example, has been 
spread over two full chapters with the 
addition of a great deal of new informa- 
tion, including considerable data on 
cathode- ray tubes Others among the 
numerous additions and revisions are 
the chapters on wave guides and wave 
propagation, both of which have been 
greatly augmented And the section on 
non-sinsoidal and modulated wave 
forms now includes many new formu- 
las for amplitude, frequency, and pulse 
modulation (322 pages, 5V^ by 
inches, illustrated) — $210 postpaid — 
NHU 

PRINCIPLES OF PHYSICS II --- 
EUefriefty ond Mcigngtlsm 

By Francis Wesfon Sears 

A imfo at the second year college level, 
this book completes a three volume 
set, the other two covering mechanics, 
heat, and sound, and optics Reviews 
of the other two volumes have ap- 
peared previously in these columns 
Because the present book is designed 
to be used after the student has mas- 
tered analytical geometry and calculus 
as well as the mechanics-heat-sound 
aspects of physics, the subject of elec- 
tricity and magnetism is developed to 
a somewhat greater degree than in 
the usual college course in general 
physics (434 pages plus tables, logs, 
natural trigonometric functions (6^! 
by 9Vfe mches, well illustrated )— $5 10 
postpaid — APJ* 

THE MAGIC OF NUMBERS 

By Enc Temph Bell 

U LTIMATE truth can be arrived af by 
sitting down and reasoning Ulti- 
mate truth can be arrived at only by 
experimentation Which is correct*^ 
Pythagoras and Plato and later many 
others voted for reasoning Galileo and 
our whole soientific age vote for experi- 
mentation—until a few years ago when 
Eddington, Milne, and others swung 
back 25 centuries The author, a pure 
(“Caltech”) mathematician, here ex- 
plores in popular style, not in mathe- 
matical symbols, the whole history of 
this age-old argument, which pertains 
niainly to the philosophy of science 
(418 pages, 5^ by 7 inches, one illus- 
tration ) --$3 60 postpaid —A G / 

ENZYMES, AND THEIR ROLE 
IN WHEAT TECHNOLOGY 

Edited by J Ansel Anderson 

T his volume initiates a series of mono- 
graphs being prepared under the 
auspices of the American Association 
of Cereal Chemists to overcome the 
tremendous difficulties faced by every- 
one in the held who attempts to keep 
up to date on his specialty The eleven 
chapters of this book treat, first, each 
of the enzymes important In wheat 
technology, and then the applications 
of each in the field Each ^apter is 
written by a recognized expert in his 
subject (371 pages, 6 by 9 inches)*— 
$460 postpaid— DJffK 
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Telescoptics 

A Monthly Department for the Amateur Telescope Maker 

Conducted by ALBERT G INGALLS 

UlHr of tk* tdtttriilc Am«rican ' Amat««r TelMcop* Moklns' 
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L ast June this department contained 
an account of what Russell Porter 
did to help win the war, and showed a 
photograph of him lying on a sofa read- 
ing The Los Angeles Astonisher while 
his newly made polishing machine 
slaved directly beneath him in the cel- 
lar The war over, he was enjoying a 
little well-earned rest 
Now we have asked him to tell the 
telescope-making fraternity about that 
machine and here is hia reply, illus- 
trated with some of his incomparable 
drawings He writes 
Long past retiring age (75 last De- 
cember) I still find myself fascinated 
with working optical surfaces So I 
obtained three S'* Pyrex blanks and 
went down cellar where at odd moments 
1 tried to make them fiat 
The machine used (Figure 1) em- 
bodies the Scotch yoke principle which 
favors compactness Its base is a plank 
one foot wide and two feet long and 
it has a capacity up to 12" work The 
horsepower driving motor has a 
worm directly attached to the end of 
Its armature shaft To the top of the 
large worm wheel is attached a flat, 
cncular plate, its upper face carefully 
faced and lubricated In that plate, ex- 
tending from center to the edge, is a 
single radial slot Locked at any desired 
position along the slot by means of 
the nut shown in the drawing, is a 
«fhouldered stud Loose on that stud is 
a roller which fits the inside of the 
shouldered slot of the Scotch yoke 
shown As the worm wheel rotates the 
Scotch yoke unit is forced to recipro- 
cate constrained as it is by its guide 
rod The other rod, the upper one, which 
carries the pin that pushes and pulls 
the work, has a rocker which confers 
freedom of action over any convex 
or concave surface 
With the adjustments set as shown, 
h straight-over-center (radial) stroke 


of about 5" is given (the slot, in 
length, permits a 6' maximum stroke) 
A complete stroke is made in about 
two seconds 

A thumb-nut on the upper rod — the 
push rod — affords quick change of 
stroke range If now il is desired to 
change to an off-center (tangential) 
stroke it is necessary only to loosen 
the little clamping lever near the base 
of the main casting, rotate the entire 
unit a little, and re-tighlen the clamp 
Thus the tool may be made to operate 
over any part of the glass 

The vertical shaft has a sprocket 
pinion which, by means of a sprocket 
cham, rotates the work table at a rea- 
sonably slow speed An idler takes up 
any slack There arc no creeping belts 
1 have noticed no tendency to produce 
periodic errors on the glass being 
worked The only casting required 
is the one embracing the Scotch yoke 

Now for the figuiing of the 8" fiats 
I first tried the interference method 
described in “A T M page 52 The 
fringes were normally observed some 
10' away by introciucing a sheet of win- 
dow glass at 45*" just over the disks 
The illumination is from i Z' mercuiy 
tube suspended from the ceiling with 
tissue paper below it foi scattering the 
light 

The throe disks slowly approached 
flatness, with an error of the order of 
half a fringe or a quarter wavelength 
Then, as an independent iheck and 
after considerable urging by Dr Ander- 
son I made an 8" cont we mirror of 
about 10' radius of cuivatuio With this 
set-up and a newly made knife-edge 
stand (Figure 2) I checked the flatness 
as described in “ATM page 42 As 
IS called for in the figure on that page, 
three motions were piovided one ver- 
tical (A), one transverse (B), and one 
longitudinal 

At a IS an enlarged view of the knife- 


edge window With the pinhole image 
as shown, near the upper left-hand 
comer of the window, only a slight 
turn of the screws A and B wUl give 
the vertu al and horizontal cutoffs All 
three movements are controlled by 
gibs, and the screws (standard IV4" 
diameter, 20-pitch) act against coil 
springs to pi event backlash by pre- 
loading 

'The illummant is a grain-of-wheat 
lamp bulb covered with a wafei of 
finely ground glass There are four pin- 
holes in the little diaphragm shown of 
varying sizes, to choose from The bulb 
runs on two l^^-volt flashUghl bat- 
teries The trough shown below the 
window IS for an eyepiece, used when 
studying extra-focal Irrmges It can be 
swung out of the way when observ ing 
the Foucault shadows 

Compaiison between the interference 
and concave mirror methods of testing 
indicates that there is about the same 
degree of sensitivity and the two are 
mutually consistent throughout At 
present all three disks are flat to 1/20 
fringe, 01 1/10 wavelength, which 

means departures from flatness of two 
millionths of an inch 'They are not as 
good as those described by Selby, since 
they all have turned down edges of 
about one frmge 

Porter was asked about scale draw- 
ings of the knife-edge stand, since read- 
ers will inquire None exist The draw- 
ing IS practically self-explanatory Di- 
mensions need not be identical with 
those of the original Pick your own 
Porter added, “Yes, made it myself 
filed all the gibs ” 

R umors abfiut inexpensive minors 
and lenses of plastics for astronomi- 
cal telescopes pet sis»t You’ll soon be 
able so ’tis said, to buy standard mir- 
lors made in simple master molds and 
precise to 1/20 wavelength, figure per- 
fect, foi about five dollars And of 
coinse after that you may feel a bit 
foolish working long hours over glass 
mirrors made individually 
Many puzzled amateurs have asked 
about these rumors Are plastics optics, 
then that good*’ Or are they likely soon 
to be that good' I^t's look at the evi- 
dent e 

In 1940, N R D C m final analysis the 
Government awarded the Polaroid 
Corporation, Cambridge, Mass, a con- 
tract to do research on and develop 
plastics optics Polaroid investigated 
140 organic plastics and chose two as 
best for optics To correspond with 
crown glass they selected polycyclo- 
hexyl methaciyhte oi “CHM" (Nd — 
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1 50845, V = 56 9) and to corre- 
spond with flint glass they picked 
polystyrene (Nd = 1 59165, v ;= 31 0) 
These plastics may be poured, in mo- 
lasses-1 ike consistency, into molds made 
from glass masters made by conven- 
tional precision optical methods — hand 
work Bake the Wled molds m ovens 
and you have mirrors, pnsms, or lenses 

The optics made from these materials 
weigh only half as much as glass, are 
homogeneous, tough, substantially free 
from color, haze, and strain, and are 
stable under temperature extremes 
They are, however, soft and more easily 
scratched than glass 

Such optics were useful in the War 
as they could be made by inexperienced 
help, and this released precious optical 
glass for other purposes Today the 
largest use for plastics optics is m the 
projection systems of television sets 
Here the Schmidt camera is used, re- 
versed This application affords an op- 
portunity to compare plastics optics with 
glass optics 

A 12 telescope mirror, precision 
grade (1/10 wavelength), will resolve 
objects 0.38 second of arc apart, by the 
Dawes' formula The corresponding 12" 
Schmidt with plastics optics as used in 
television resolves objects 2 minutes 
of arc apait Ratio, 300 to 1, though for 
lenses, which have only one fourth as 
stiff a tolerance as mirrors, this ratio 
softens 75 to 1 (But of course, this says 
nothing against plastics Schmidts for 
television, where the 2-minute resolv- 
ing power IS sufficient and where in- 
creased production costs due to need- 
less refinement would therefore be sheei 
waste Simply the 2-minute resolution 
approaches the 1 -minute resolving 
power of the human eye ) In astro- 
nomical work it is pretty well estab- 
lished that a circle of confusion of 100 
microns (1/250") diameter is adequate 
The 12 plastics miiTor of 12' i-adius 
mentioned above, would give a circle 
of confusion I 2 mm, or about 1/20", in 
diameter- -hopelessly large for a stir 
image 

Thus IS has proved possible to make 
and use telescopes and binoculars of 
plastics magnifying about three or foui 
diameters To supplant glass precision 
optics, better than this will have to 
materialize Far, far better 

In a paper road befoie the Optical 
Society of America, Edwin H Land 
Director of Research of the Polaroid 
Corporation, objectively asaeicsed the 
usefulness of plastics optics, makmg no 
attempt to claim, or imply, more than 
observable facts justified He answered 
the question, can optical plastics be 
form^ into elements sufficiently homo- 
geneous, accurate, and stable to meet 
the requirements of precision optics’^ 
The followin>^is written with that paper 
as its basis 

A plastics material m liquid form is 
poured mto molds consisting of ac- 
curately ground and polished Pyrex 
reverses assembled with flexible tape 
so that the halves may approach each 
other during baking, and baked The 
optical elements thus produced prove 
to be constant m refractive index with- 
in db 0 0015, most of them being con- 
siderably better Over a subsequent 
period of eight montlis this index may 


change foui or five parts per million 

In other experiments, disks 1" thick 
and 6" in diameter, cast between two 
optical fiats, fiexured 6 to 20 fringes 
after removal from the mold In four 
CHM lenses of 169cm focal length and 
12 styiene lenses of 144cm focal length 
cast in reverse molds the variations in 
radius of curvature affected the focal 
powers over a range of something under 
0 4 percent 

In lasting prisms from fiat molds 
there was greater trouble The facets- 
came out of 5 to 10 fringes from flat, 
with angle accuracy ± 15 minutes 

In plastics optics it is as easy to cast 
asphcncal elements such as Schmidt 
coirectoi plates good enough foi tele- 
vision as it is to cast a sphere Another 
advantage is the lightness of the optical 
elements Some samples which were 
sent to this department seemed, by un- 
conscious comparison with glass almost 
ready to blow away, they do almost 
float in water Plastics optics can be 
dulled, tapped, turned, shaped planed, 
or milled with ordinary metal-working 
tools And they can be alummized They 
take a precision optical polish and are 
highly tiansparent 

In an objective lens, CHM combined 
with flint glass permits removal of 
ne irly all the secondary spectrum 

Regarding plastics camera lenses An 
experimental aerial camera lens of 
/ '2 8 and focal lengtli was made 

with four elements of styrene and CHM 
and one thin element of barium crown 
glass It was tested at the Ml Wilson 
Observatoiy beside an excellent //2'> 
all-glass lens of 7 1" focal length The 
perfoimance of tlie two lenses was 
found to be practically equal foi half- 
held ingles smaller than 14'" but the 
glasvS was better at greater apertures 
The plastus lens has negative astigm i- 
tism and curvature of field up to 15“ 
from the axis, the astigmatism rapidly 
increasing thereafter The distortion 
curve IS of unusual shape flattening out 
for large field angles Spherical abei - 
ration and its chromatic vanation is 
smaller foi the plastics objective than 
for glass and the color curve us bettei 
adapted to the use of pan film with a 
\p11ow filtei 

The coefficients of linear thermal ex- 
pansion of CHM and styrene are 7 to 8 
times that of common glasses, and their 
change of index with change m tem- 
peraluie is about 45 times as much 
Protection from non-uniform tempeia- 
ture changes is necessary in systems 
containing massive plastics elements 
betausc of thoir low thermal conduc- 
tivity which IS about one tenth that of 
glass In reflecting devices such as 
Shmidts temperature compensation 
may be had by making the mountings 
of material having the same thermal 
coefficients as the mirror 

In sum, then, the plastics optics named 
provide accuracy equal to the demands 
made by telescopes magnifying about 
four diameters and by camera objec- 
tives up to about 10" focal length The 
prisms are far from good enough 

Plastics have a long road to travel 
before they come within even distant 
sight of existing precision optics What 
of the future^ Nobody knows the fu- 
ture 
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(Condensed from Issues of April, 1897) 


NIAGAtA lftlE>GE — *^11 Sunday, March 28, the last panel 
of the great new ateel arch bridge across the Niagara gorge 
was put in place and the arch proper finished ' The length 
of the main span of the arch Is 5M feet between the centers 
of the end pi^ This span is connected to the cliff on either 
side by a trussed span 115 feet In length. All tol^ there 
will be in the arch when completed over 6,000,000 pounds ci 
steeL Of this amount it is estimated that there will be about 

5.500.000 pounds of steel plates and angles, 218,000 pounds of 
steel castings, 182,143 pounds of eye bars and pins, and about 

30.000 pounds of wrought Iron rods, etc ** 

SUBWAY — *The street railroad commission of New York 
has granted the application of the Metropolitan Traction 
Company to operate its lines by the underground trolley sys- 
tetn— a change which will affect some forty miles of railroad 
lines in New York City " 

f RE-BYBD — “A German antarctic meteorological station will 
shortly be established in Victoria Land The station will be 
run in connection with the German South Polar Expedition, 
which will have for its object the determination of me- 
teorological Conditions during the severe antarctic winter*' 

POWER TRANSMISSION — "Heretofore there has been some 
doubt in the minds of engineers as to the practicability of 
long distance transmission, because it was doubted whether 
an electrical pressure sufBciently high to reduce the cost 
of copper in the conducting lines could be used successfully, 
but it has been shown that there is no difficulty to be 
encountered in this direction. In a large number of cases 
the pressture of the Line current is 10,000 volts, and in Ogden, 
Uts^ 15,000 will be used With such pressures, the cost ol 
tra miml i ri on lines can be reduced to a point well withto 
permissible limits" 

WiRI MAKING — "According to a contemporary the English 
manufseturers of wire rods, wire, and wire nalla are 
threatened with the lots ol their buainess in consequence 
of the successful competition of Germany and other Conti- 
nental countries and of the United States The rivalry of 
Germany Is of long standing and has become an accepted 
fact, whereas that of the United States is a more recent 
and has grown to be a much more formidable feature ’* 

STEAM TURBINE —"The closed cylinder steam engine is 
finding a formidable rival in these later days in the steam 
turbine, or rotary impact engine In these machines the 
energy of the steam Is utilised by disehargittg it at an enor- 
mous velocity against the buck^ of a wh^ The ac- 
companying illustration shows a three hundred horse power 



oe Laval steam turtUna wlxtoli is running very successfully 
at the Twelfth Street statlcNa of the ISlectrlo JUuml- 

oating Company, New Yeek Ctly The eteam is led into g 
circular steam tight casing in which is koalad turbine 
wheel This wheel has a diameter of XB^ ino^ and runs at 

9,000 revolutions per minute, the BPMd of the buckets being 
1,160 feet per second. The bledes are arranged around the 
periphery and are milled out of the solid steel spokee with 
which the wheel is built up They are made very thin at 
the edges and are of a curved cross section.*' 

DEEP HOLES — The deepest bore hole In the wqrld, says 
Mr C Zundel, In a late communication to the Industrial 
Society of Mulhouse, is one of 6,571 feet below ffit surfaoe 
of the soil made at Pamschowitz, near Rybrick, Upper 
Silesia, The previous record for depth was the 5,733 foot hole 
drilled some years ago at Schladeba^, Leipzig " 

RAIL MEASUREMENTS — "An ingenious device baf been gotten 
up by Mr P H Dudley for the purpose of learning the 
amount of depression of railroad rails under moving tralna 
It ia an electrical contrivance which is firmly attached to 
the base of the rail in such a way as to register automati- 
cally the elongation and compression of the rail as the train 
passes over it. Experiments with this little instrument prove 
that the deflecting pressure on a rail from a moving train is 
from ten to twenty times as great as was calculated from 
theoretical considerations ^ 

CARBORUNDUM — "The Carborundum Company reports that 
Its works have produced during the year 1896, in round num- 
bers, 1,191,000 pounds, or 595V4 tons, of crystalline Carbo- 
rundum.” 

BALL TESTING — **The following method has been adopted 
for testing the hardness of st^ balls A plate ol glass is 
Inclined to the horizontal and the balls dropped on this one 
by one from a definite height The rebound of the ball if 
properly tempered, is sufficient to carry it into the h<^per, 
where the h^ halls are thus sutomstic^y collected. Soft 
balls, rebounding leas, fall into another receptacle ** 


100 Years Ago in 



(Condensed from Issues of April, 1847) 


MODERN MILiS— "In the new Prescott Mills, LoweU. the 
rooms are all heated with hot water pkies, and hot and cold 
water are constantly supplied to the hands by means of pipes 
when required lor washing or cleaning The rooms are laxge 
and airy, the looms are propelled by steam, and fills is the 
only mill in the ci|y where steam power is u^ for weaving." 

BLASTING —"It was stated by Mr Mould, on the occasion 
of the optfilng of the Lancaster and Carli^a raUroad, that 
no less than 4800 barrels, or 200 tons of gunpowder has been 
used in excavafions on that road ” 

CASTING — "Jagger, Treadwell & Perry of Albany, made one 
day last week for Messrs Coming, Homer, & Winslow's new 
rolling mill, a casting which wei^ twelve tons. It was the 
rim of a wheel— the arms of which will weigh six tons- 
making eighteen tons for the whe^l " 

RUBBER BOATS — "The War I>epartinent has sixteen factories 
employed in working Goodyear's patent India rubber into 
pontoon boats and other military articles. These boats or 
floats, though light and portable^ are capable of carxylng 
sixteen men each” 
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When you spin the dial of the latest 
t^yrpe of telephone system — known as 
‘common control switching” — you 
order into action a giant nervous 
system It sends electrical impulses 
through an intricate maze of circuits 
more than 10,000 contacts can be 
opened or closed in a single dial call 

This system takes your order, remem- 
bers It, translates it into its own elec- 
tncal language, throws out sensitive 
"feelers" to find a through route, plans 
how to make the connections, makes 
them, puts through the call— and, if the 
prefer^ paths are busy, finds an alter- 
nate route to take the call 

The complex art of telephone switch- 
ing IS brought to a high state of devel- 
opment at Bell Laboratories to serve the 
Ml System Some day through "com- 
mon control switching" a dial m San 
Francisco may set up a connection 
through to a subscriber in New York 
■ 

Left, Backstage on your dial telephone 
call — some equipment m a typical “com- 
mon control switching” office. 


Bell Telephone Laboratories 
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Previews 'of the'i Industrial iHorizOT 
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MACHtNif M liMti JOIf 

Enor todajr, dwp^le «aqi^ pro^ 1» the liontrery, there 
ere iMi^ple vi!4t6 M that tedbitologicel advencet re- 
tail fa tmaoeii^losrntMm fhirt new iaiichiQci7 sad mere 
dSdta^t teolf throw mm wwk. DUnretpodiog dtm 

am tWwt Ipm^odt ^ local tmemployment 
ean loliaw refumment <d manual labor with 
madihtw:)^ e few fiacta wHl serve to point im the true 
Mbtation. For example* A huiwhOd veart ago 4 m aver- 
age weddy wage of Ameziciin work^ was leaa than $S 
Wh4t the Inveatment in madilnery for their use was 
letf than hlOO per employee, today the average wage 
baa cltndml more thah 1000 percent and the Investment 
per wmhm* has Increased to $7000 
SeauMa can first be exampled in dollars Thusi an 
automobile tire coat about $M a quarter of a centiury 
ago( today a tire that will give t«i times more mileage 
can be boU^ for half that price. Again, electric light 
bultw that cost 00 cents or more only a few years ago 
now be purchased for 10 or 15 cents 
Ut doUara do not tell all the story New machines, 
neyr methoda^ new tools make it possible for more peo- 
ple to be employed because, through these technologi- 
cal achmnce^ the workers can turn out more and better 
prodmeta at iWar cost, thus enabling more people to be- 
come cooaumers. Blore products, more consumers, n|pre 
wbihers, more products . . , it’s an endless chain. 

TM* whole problem of machines versus employnumt 
is neatly summed up by A M. Sargent, president of 
the American Society of Tool Engineers, in the follow- 
ing statement* ‘‘Fool enghoeerlng, coupled with top- 
effieimey machines, are the only levers which cm 
further iimreaae our national income While accom- 
pQshing this gcsl, they will ctmtinue to lower consumer 




beams may bt with kwar gpsdw Wood, cOen with 

smap Ddiptite thk.seemfa^f^ conatructiop, 

ihe resiUting kminned beama airet Mtro/iise than beams 
of similar dite iswa. Irornghhlglit, aound-wnd thsreford 
relatively rarw-^reea, 

Answer to the strength oi ^aae ccammsita beams hi 
two-fold: Modem adh^vOamm be num stroqger'tben 
the wood itself, by (dsMdng Ih* gtalnaclthe pieces which 
make up the beam at an^es to eadb other, stresses can 
be spread over the entire beam instead of being con- 
centrated 


MOLY AT WOllK 

SxcmncAMT to blgh-temperature fields— such as in- 
ternal condiuation engines, Jete, rocketg, and electrical 
circuit breakera— la tilie recent devel<q>ment of a process 
of producing Ingots of m<dybdenum weighing more than 
150 pounds. Moly, with a melting point only a little 
under 5000 degrees, Fahrenheit, has up to now been one 
of the bed hoys of metallurgy. However, because of its 
corrosion resistance and good wearing qualities at ele- 
vated temperatures, moly has offered a diiallenge to re- 
seardh wMoh appears to have been successfully met. 
Production details are still held secret 


BATTLI OP THE MOTOR CARS 



plfces and st^ up employmant, yet yield 
prpfit to stocidiolders . for such a system 
sficouraget production,” 


INIROr PROM MtfCLIAR PlSSlOM 

PowaWUL electrostatic forces which bind atoms tor 
gethar may someday be utiUzed in the direct productioW^ 
of eleclrl^ enwgy for Indwtrial uses. This is the 
(mihfim of Jdm G Trump, Associate Professor of Else- 
tdeal Itogineering at Massachusetts Institute of Teeh^ 
m^fegy, Fointlng out that most present plans for utilizing 
midear energy involve heat and beat engines, Mr 
predicts that perfected dectrostatic machines 


mdustrial dlsappointmoit to the public bps 
nas(y tellure — on Ae surface — of the motor-car 

manuhicturers to live up to the glowing promises of 
post-war vehicles that would be out of this world in 
performance, appeerance, and price But under the sur- 
face — and quite aside from the familiar problems of 
materials and labor— there is a real stnig^e going on 
that should redotind to die public’s benefit within six 
monfiis after thase lines appear in print 
Ford is going^ after Gmeral Motors’ leadership and, 
it la reliably rumored, will have a real “Car of Tomor- 
row” oQ the market bdore the end of 1947, Outstanding 
innovation, it appears, will be an extremdy simple auto- 
matic transmlsdon whldi will be biexpendve to manu- 
facture. 


'may be unlqudy ^ utilize directly the energy of^ ' But don’t think that General Motors and others will 
nudesr fission Without the intermediate heat cycle.” take a licking without fi^tiug back. They totll fi^t 

And John Q Public, along with the entire motor-car 
industey, will profit by this Oompetttton. 


RW OMIt BROM UTTLI PHIS 


^ wood beams, w^ not exactly new as STRAWS IN 1»ll WIND 

i truc w tf id tmittt. ctPTAtitl7 oSerind dttw tiM a a 

sKpSA huhsf. Sudt hdnwii prdmdy dedgnwd and put ataxsY may become a by-product of the distilling 
fiiirther wiNh the eoct^ gtmepTe^ can uflUxe a lot oft tedustry; preMnt wastes are blidt la poteatfal vahm as 
ti»;dO pwemt of every fcUed tme tCfiCt is now wasee^ Uve-stoCc feed . . Imfiroved anfi-knodr gasdUnea-wfil 
btinied an biet or sim^ dsearied. They ere made with, live |9 fttoeht mora mlleaga, . . A vinyl resfa plasties 
goqd elHK himber on Ibc oidiMe ordy^ the inside'Of me is ehattenging Unseed oil as basic ingrediazd of If^loam. 
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Tough Alloys 

Cut Like Cheese 

Until Recently, All Attempts to Apply Conventional High-Tempero- 
ture Cutting Techniques to the More Refroctory Metals Resulted In 
Slow, Ragged Cuts Now, However, With Newly Developed Methods, 

Many of These Metols Con Be Cleanly Cut on a Real Production Basis 


By FRED P PETERS 

Editor In Chief MaUriatt A 


T he past 15 years have witnessed 
remarkable advances in the cut- 


ting of metals at high temperatures 
Oxyacetylene cutting (also called 
the oxygen lance) and carbon or 
metallic arc cutting have been ap- 
plied to hundreds of different metal 
shearing, piercmg, cutting-off, scarf- 
ing routing, and shaping applica- 
tions in sheet and plate metal shops, 
foundries, steel mills, ship yards, 
construction jobs, and so on The 
process has been mechanized and 
pantographed, subjected to wizard- 
like electromc control, applied to 
the cutting of stacks of sheet in one 
operation, and employed to cut met- 
al underwater 

Most high-temperature cutting, 
however, has been applied to plain 
carbon steel and a few other non- 
refractory metals For these, the 
process — primarily one of rapid oxi- 
dation of the metal being cut along 
a thin line — has been ideal because 
the melting temperatures of the ox- 
ides formed are lower than the melt- 
ing points of the base metals used. 
In such situations, the iron oxide, 
foi example, melts off as fast as it 
IS formed and, if anything, helps 
lather than hinders the operation. 
Attempts to cut more refractory 
materials such as stainless steels, 
Hastelloy-type alloys, aluminum 
bronzes, and so on usually came to 
grief (or at best were slow and pro- 
duced a ragged cut) because the 
oxides formed were pasty or even 
solid in the reaction area, and pro- 
tected the base metal against further 
oxidation as fast as they were 

Right Lind« powder^cutting torch moking 

Q cut in 0 ono-incH •tamlcu itnti platt 
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Tlia Arcot caHing tool raodr to piarca o haovy piaca of alloy ttaal 


• LOOKING AHIAP • 

Mony alloys finding wide application 
in plocti from which thoir cutting 
dif^ultios had formtrly barrtd 
thorn a a Cost-cutting fabrication 
of Hioso motols. a Grootor tfftcioncy 
HI many construction |obs, with tho 
bottor matonois moro readily ovail- 
obio 


formed Continuous cutting was thus 
virtually impossible and, to carry 
out the operation at all, much pre- 
heating of the metal and very slow 
passage of the oxyacetylene flame or 
the cutting arc were reqxared. 

Within the last year, however, 
three new and different processes 
for rapidly cutting stainless steels 
and other tough alloy materials have 
been develop^ and placed in use 
Engineers and fabricators who are 
using them are glowingly enthusias- 
tic and bellev^ that, m addition to 
simplifying aiid lowering the cost 
of established stainless steel fabri- 
cation/ the new processes will open 
to stainless steel many applications 
now denied to it because of the 
previous difficulty in rapidly making 
dean cuts in the material 

The three companies who have 
developed these new processes are 
Unde Air Products Comi>any (a 


division of Union Carbide and Car- 
bon Corporation) , Air Reduction 
Company, and the Arcos Corpora- 
tion The three processes have one 
principle in common the fluxing 
away of the high-melting oxides 
produced, either with molten iron, 
molten iron oxide, or an inorganic 
salt 

POWDERED IRON USED-Linde’a 
process is called the powder-cutting 
method, and uses a finely divided 
iron (or iron-rich) powder, which is 
ejected into the oxygen stream and 
burned, the resulting high-tempera- 
ture reaction cuts the material The 
iron powder is heated to ignition 
temperature by the oxyacetylene 
flame The equipment compri^ a 
powder dl^nser and a powder 
blowpipe, especlaUy designed to feed 
the powder into the oxygen stream 
Machine-cutting attachments are 
also available so that standard oxy- 
acetylene cutting equipment can 
be adapted to powder cutting. 

In the method developed by Air 
Reduction, specifically for stainless 
steel, a chemi^ flux U fed through 
the oxygen stream of an oxyacety- 
lene torch to react with the refrac- 
tory oxides of chromium and nickel 
These oxides are thereby fluxed 
away and cutting can proceed apace 
The third method, developed by 
Aroos, is called the Oxyarc process 
and uses a fine-point concentration 


of heat generated by an elecMc arc 
and a stream of oxygen. The 
established between a coate<| tubuUr 
mild steel rod (consumed in the op- ^ 
eration) and metal being cut 
The oxygen flows through the tubu- 
lat* cavity In the rod, and the still- 
reacting molten rod-metal literally 
cuts its way through the material 
being fabricated 

THICK SECTIONS CUT - The 

Linde powder-cutting process seems 
to have no upper limit on the thick- 
ness that can be cut, 26-inch sec- 
tions having been successfully cut to 
date For sections smaller than 
inch, however, stack cutting is de- 
sirable if maximum quality of cut is 
sought Tight clamping is not neces- 
sary when stack-cutting with the 
powder process, because the high 
heat of the reaction easily jumps 
across gaps between the plates 



Dravtns af Am JircM cattles rod 


150 


sae^nnc ambucan 


APRIL 1947 



I ron powd«r burning in on oxygon 
ttrtotn slicos through on oUoy plott 


Cutting speeds with the powder 
process are good On a one-inch 
stainless steel plate the cutting speed 
IS 14 to 16 inches per minute, on Vb* 
inch stamless the speed Is 20 to 24 
inches per minute At the other ex- 
treme, a 20-inch stainless steel sec- 
tion can be cut at two to three Inches 
per minute These speeds are com- 
parable to those attained in oxy- 
acetylene cutting of plain carbon 
steel 

In addition to its many stainless- 
steel applications, powder cutting has 
also been used for removal of risers 
prior to sand-blasting in carbon 
steel foundries, for cutting cast iron, 
and on some high-alloy steels and 
certain nonferrous metals Costs are 
difficult to estimate at present be- 
cause of the variety of conditions 
encountered In general, however, 
powder cutting of staiilless steel 
costs about twice as much as ordi- 
nary oxyacetylene cutting of an 
equivalentr>l 2 e carbon ateel job, the 
powder amounts to 25 to 50 percent 
of the total cost. Powder cutting of 
cast Iron is just about twice as ex- 
pensive as powder cutUng of stain- 
less steel, because the cutting speed 
for cast iron is about half that for 
stainless 

The Linde and Air Reduction 
processes appear to have their 
greatest economic utility in stain- 
less-steel producmg plants and 
foundries, although the powder cut- 
ting process is being used increas- 
in^y for shape cutting of stainless 
steel in fabricators* plants and for 
such other materii^ as nickel, 
Monel, Inconel, Hastelloy, and so on. 

Typi<^al of the applications the 


powder cutting process has received 
are the scarfing of stainless- steel 
Ingots, cutting off hot tops from 
ingots, removing risers from stain- 
less steel castings, and so on For 
example, a six-inch diameter riser 
can be removed by powder cutting 
in one and one-half minutes over- 
all time, whereas the same riser re- 
moved by the old carbon-arc proc- 
ess would require 25 to 30 minutes 
cutting time The process is also 
used for shape-cutting stainless - 
steel sheet, beveling plate edges, and 
for grooving out weld defects 

ARC PLUS OXYGEN-The Arcos 
Oxyarc process was griginally de- 
veloped by an Arcos Corporation 
affiliate in Belgium, where it was 
used for war-time cutting of mild 
steel It is in many respects an 
adaptation of the American Navy's 
underwater cutting method employ- 
ing an electric arc-oxygen stream 
The tubular rod tised is coated, 18 
inches long and 3/16 outside diam- 
eter, and is made of mild steel The 
rod coating helps to maintam arc 
stability and forms a small crucible 
which directs and confines the arc 
It also acts as an insulator to pre- 
vent striking the arc at any other 
point except the end, and serves as 


an *^insulated heel** on which to drag 
the rod along the line of cut 

At the present time the Oxyarc 
process is economically advan- 
tageous for cutting thicknesses up to 
three inches and for piercing up to 
12 Inches It is a distinctly general 
purpose alloy-cutting process, being 
especially useful on thin-section 
work and for the scores of odd cut- 
ting jobs continually arising in sheet 
metal fabricating plants. As with the 
other processes, speeds are a func- 
tion of the material and Its thick- 
ness, ranging for example from two 
mches per minute for two-inch cast 
iron up to 23 inches per minute for 
quarter-inch copper 

As to costs, it Iw been found that 
18 to 22 percent of the cutting costs 
with the Oxyarc process Is labor, 
65 to 72 percent is the cost of the 
rods, and the remainder is oxygen 
and electricity The Arcos Corpora- 
tion has provided the accompanying 
table which gives the speeds and 
costs when using the process on dif- 
ferent materials. 

The widest application for the 
oxygen-arc process is in cutting al- 
loy steels, particularly stainleas 
Other metals which have been suc- 
cessfully cut include nickel, Monel, 
copper-nickel, aluminum, copper 


Tilt Oxyorc procttt, employing on oUctric ore tupplementtd by on oxygen ttroom, 
II onothor molhod of cutting mony hord-to-cut olloyi quickly oud oecuroftly 
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Cuthng SpMd Olid Costs for Oxyorc Cutting 


MATERIAL 

BEING 

CUT 

THICKNESS, 

INCHES 

CUTTING 

SPEED 

IN PER MIN 

TOTAL COST 

PER FT OF CUT 
(UBOR AT $150 
PER HR ) 

Aluminum 

H 

15 

$0 12 

Monti 

1 

27 

068 

Haittllor B 

H 

9 

025 

Bronze 

1 

33 

0 43 

Coppor 

V4 

23 

013 

Stainten Clod 

H 

225 

012 

Cost Iron 

2 

2 

071 

Nickel 

Vk 

55 

024 

Stem lets Steel 

y4 

10 

015 

(type 347) 





alloys, cast iron, and plain carbon 
steels Clad materials such as stam- 
less-clad and nickel-clad steel are 
readily cut The process is also ap- 
plicable to stack-cutting, especially 
for thin plate, and no clamping is 
required even though the plates in 
the stack be separated by as much 
as ^ inch 

Applications have been repiorted 
for the Oxyarc process ranging from 
those in small job-shops to large 
metal-fabncating plants Savings of 
time and money have been scored 
m the fabrication of complicated 
shapes where holes for flange con- 
nections, manholes, and so on, must 
be cut in the part after forming For 
example, m the construction of a 
five-foot diameter stainless-steel 
tower four holes — ^two four-mch 
diameter and two two and one-half- 
mch diameter — were cut m the side 
of the structure in 15 minutes This 
job would have required 24 man- 
hours by the usual method of drill- 
ing and chipping out similar holes 
with a hand chisel 

AVOIDS LAYOUT - Layout of 

sheet and plate for fabrication is a 
time-consunung^ operation in many 
industries Using the Oxyarc process 
as a rapid means of making cut-outs 
after the part is formed, the com- 
plicated layout before forming ca0 
often be eliminated Another inter- 
esting use of the process is for 
rapidly piercmg carbon steel to pro- 
vide a starting point for an ordinary 
oxyacetylene cut, when the cut is not 
designed to start at an edge Other 
special advantages are liie process' 
t^ rod, which provided a means of 
cutting m places Uiat are inaccessi- 
ble to the regular torch, and its 
special utility in cutting through 
pipe from one working position and 
without turning the pipe 
All these processes are new, and 
further developments and improve- 
ments In them are foreseeable But 


already they have demonstrated not 
only their cost-cutting advantages, 
but also their ability to extend 
widely the applications of some of 
our tougher alloy materials 




GALLIUM THERMOMETER 

Measures High 
Temperatur0s Directly 

THERMOMETER has recently been 
developed for use m the metal, 
ceramic, and similar industries 
whose operations mvolve tempera- 
tures around 1000 degrees, Fahren- 
heit It consists of a quartz capillary 
tube inside a quartz envelope, the 
capillary is fill^ with pure galhum 
(contaming a slight trace of iron), 
which is liquid above 100 degrees, 
Fahrenheit The new thermometer 
can be used (just as a mercury 
thermometer is used for ordinary 
temperatures) for direct tempera- 
ture readings up to 1200 degrees, 
Fahrenheit, and is intended chiefly 
for the range of 950 to 1000 
degrees, Fahrenheit— temperatures 
which could otherwise be measured 
only with thermocouples, optical 
pyrometers, or other “indirect” 
means 

FLAT WIRE 

Cuf from Cenfrtfvgally- 
Cast Metal Disks 

MAKER of metal screening from 
copper and ita.Jdloys has developed 
a novel methOdtsA^making flat wire 
of brass, phosphor bronze, and nickel 
silver, which may well be followed 
by others. Thfit molten metal is cast 
centrifugally into thin disks. Then 
cutting machines snip off the flat 
wires from the outer edges of these 


disks Advantages are sounder met- 
al, free from flaws and gas holes, 
hence with lower scrap loss. The 
three metals used do not require 
heat treatment 

■RIGHT PLATING 

Wrf/i Cyonide Copper 

Is Fast and Inexpensive 

Through the development of a new 
bright copper plating process, it is 
now possible economically to cop- 
per-, nickel-, and chroinlum-plate 
zinc die castings and other metal 
parts without any Intermediate buf- 
fing operations The process, devel- 
oped by MacDermid, Inc , employs a 
simple cyanide copper bath contain- 
ing a proprietary brightener, and 
functions over a broad range of op- 
erating conditions 

Zinc die castings are said to be 
electroplated more successfully by 
this process than by any other The 
denseness of the copper deposit ob- 
tained minimizes the appearance of 
black streaks during subsequent 
nickel plating of these parts 

Reasonably high plating speeds 
are obtained with the new process 
For example, at 20 amperes per 
square foot, a commonly used cur- 
lent density, a 0 001 mch copper 
plate can be deposited m one half 
hour Modifications m bath and 
practice can be employed to achieve 
even higher speeds Costs are de- 
scribed as extremely low, the low 
rate of cyanide breakdown more 
than off-settmg the cost of the ad- 
dition agents 

A special feature of the solution 
is Its ability to plate smooth de- 
posits even in comparatively dirty 
solutions Others are its adapta- 
bility to simple steel tanks and other 
conventional equipment, and the fact 
that any conventional copper anodes 
can be used with it 

FINE STEEL WIRE 

Being Produced to 

Close Tolerances 

Steel wire today is an even more 
important raw material than m 
former years Great quantities of 
fine wire are now produced to tol- 
erances of ±00002 mch, some of it 
with tensile strengths above 300,000 
pounds per square inch 

An important current application 
IS the use of 0 0059-inch diameter 
wire m heavy duty tires, to provide 
a core for the bead holding the tires 
on their runs Another war-time 
development which is here to stay 
is the availability of a hi^-grade 
American valve spring material, 
which before the war could be ob- 
tamed only from Swedish manufac- 
turers 
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Batching by Electronics 

Overcoming Mony of the Limitotions of Purely Mechonicol Counting Methods, Electronic Devices Con Sort 

Count, Botch, ond Totolize at Speeds as High os 15,000 Units per Minute with Incontestable Accuracy 


M odern high-speed machines 
are mefficient when the 
methods xised in batching, sorting, 
filling, and packaging do not keep 
pace with the output of the ma- 
chines Then, to keep production in 
step with the processing machine 
several operators are required to 
handle the product, fill containers 
with the proper quantity, or do other 
costly hand operations 
In some plants, such old-fash- 
ioned methods as the use of hand 
scoops and ratio weighing are used 
as a volume oi weight indication 
of quantity, foi small items such as 
pills, buttons, washers, and bolts 
With hand scoops consumer dis- 
satisfaction IS frequently caused by 
the inaccuracy which results m a 
short count On the other hand, 
prices are often pegged higher than 
necessary to offset such possibili- 
ties because the manufacturer adds 
about 3 percent overage to insure a 
mmimum correct count in the fin- 
ished package 

Ratio weighing — the use of a fixed 
quantity to determine by scales the 
count contained in a larger weight 
— may also be inaccurate and costly 
when variations occur in the density 
of the sample Objects which absorb 
moisture, as well as stamped metal 
parts where the gage of the metal 
stock IS not held to close tolerances, 
are particular offenders in this re- 
spect 

A partial answer to this problem 
is the use of mechanical counters 
These are usually limited to a maxi- 
mum speed of less than ten per 
second and have the additional dis- 
advantage that they are frequently 
actuated by the operation of a ma- 
chine part rather than by a proc- 
essed item Thus the counter con- 
tinues to register even if the ma- 
chine runs out of stock or fails to 
operate correctly 

HIGH-SPEED COUNTERS - Pre- 
set electronic counters are now find- 
mg wide usage in hi^-speed pack- 
aging and sorting applications, as 
well as in high-speed manufacturing 
processes which require split-second 


By VIN ZELUFF 

Auoolftte Editor KlecUonict 


•LOOKING AHEAD • 

More economical pockogmg through 
elimination of short- and over- 
counts Precise control of proc- 
esses involving large numbers of 
identical ports Electronic ^"mem- 
ory" units which keep tabs on groups 
of machines operoting at different 
speeds 


actuation of controls This type of 
counter is bemg used in control of 
tin-plate processing, the manufac- 
ture of “zippers, packaging of many 
different types of small items, and 
hundreds of other mdustnal appli- 
cations 

With the electronic counter, count- 
ing, sorting, or grouping for pack- 
aging any small or large items can 
be done at rates up to 15,000 per 
minute in pre-set quantities from 1 
to 10,000 or more pieces Pills, but- 


tons, screws, washers, caps, sheet 
steel, machined parts, and even 
liquids can be batched in this man- 
ner 

One of the drawings shows how a 
pre-set counter is used to count a 
definite number of pills and accu- 
rately channel the quantities mto 
two lines of bottles on a moving con- 
veyer belt Pills to be packaged are 
placed m a hopper and are fed to a 
rotating disk and belt arrangement 
which IS designed to emit pills in 
single file at rates of approximately 
250 per second As each passes 
through the light beam it causes an 
electrical impulse to be injected into 
the input of the pre-set counter 

The electronic circuit of the 
counter is set by means of dials to 
actuate a self-contained high-speed 
single-poie double-throw relay each 
time the pioper count is reached 
Thus jf the quantity of pilJs required 
in each bottle or box is 100, the out- 
put of this relay actuates a solenoid 
which moves a deflector plate and 
thereby channels the pills m quan- 
tities of 100 alternately through two 





By varying tka diol uttmgs on thii bottary of dual bountert, both th« length 
of tko "sipgar" and the ipoco botwoen oingle elomonti con bo ooiily ckongod 
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ducts The conveyor belt carries the 
empty bottles m two lines to gates 
which are directly under the ducts 
These gates are actuated alternately 
by the same impulses that control 
the deflector plate When the bottle 
has been filled with the correct 
quantity of pills, the respective gate 
IS opened and the bottle is permitted 
to travel along the conveyor to the 
capper Meantime a second bottle is 
filled and the operation proceeds 

FROM ONE TO NINE — The 

basic unit of the pre-determmed 
counter is a four-tube electronic 
counting circuit that registers a 
count from 1 to 9 on neon bulbs and 
then resets to 0, and provides one 
electrical output pulse for every 10 
injected This is accomplished m a 
bmary progression usmg a 1-2-4-8 
sei les 

The complete counter contains 
four such circuits in tandem, four 
switches for setting the count, and 
an electronic switch which is used to 
actuate a relay By using the four 
circuits, a count of 0 to 10,000 can 
be arranged simply by setting the 
four dial switches, each having ten 
positions numbered 0 to 9 These are 
set by subti action from 10,000, the 
maximum count obtainable In the 
case of the pill countei, the count of 
100 IS achieved by setting the dial 
switches to 9900 When the countci 
reaches 10,000 the output relay then 
operates 

The dial switches make connec- 
tions to the proper grids of trigger 
lubes, for injection of the pulses 
needed to give a pre-set starting 
count For automatic repetition of 
the count as used in putting pills in- 
to bottles, the pre-set combination 
of pulses IS applied automatically at 
the end of each count to the common 
terminals of all switches For some 
operations, manual stalling of the 
cycle is required and a button is lo- 


cated on the front i)anel for this pur- 
pose 

When automatic pre-set is used, 
the output pulse from the last cir- 
cuit triggers an electronic pulse 
generator which supphes a positive 
pulse to the reqiured tubes for start- 
ing a new count, as determined by 
the setting of the pre-set switches 

All types of operations and proc- 
esses requirmg split-second control 
can use this pre-set coimter The 
electrical input impulses can be pro- 
duced by shaft rotation, the inter- 
ruption of a photoelectric light 
beam, reciprocating member motion, 
contact closures, electromagnetic 
field disturbance, and many other 
actions which are representative of 
counts The fast-acting output relay 
can readily be adapted for solenoid 
control 

Double counters may be used for 
controllmg processes which consist 
of two different operations An ex- 


ample of this type of application is 
high-speed control of “zipper’' 
manufacture Here accurate control 
of the number of metal elements and 
the spacing between groups of ele- 
ments inserted m the continuously 
moving tape is required These two 
operations are normally controlled 
by cams or gears, which frequently 
cause errors and limit the maximum 
speed of operation 

SUBSTITUTE FOR CAM — The 

double counter provides alternate 
switching of the output relay at the 
completion of each of two different 
pre-determined counts and it can be 
readily substituted for the cam or 
gear control m this application In 
practice, the number of “zipper” ele- 
ments desired is set up in one chan- 
nel of the counter by means of the 
dial switches, and the spacing be- 
tween groups of elements set up in 
the other counter channel by means 



The diagramed four decade tingle pre-iet counter (above) ii set for a stort- 
ing count of 7803 os required for batching 2197 units Also diogramed ore 
the mechanicol ond electronic feotures of pre set counters os applied to pilt- 
pockoging mochines (lower left) and to slide fastener mochines (lower right) 
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The pre itt 
electrofiic counter 
enables the 

pill pockaging machine 
to bottle up 
to 15,000 units per 
minute with absolute 
accuracy 


C&urlMy Potlar 
Instrument Company 


of a second row of dial switches The 
electrical input to the counter is de- 
rived from a shaft rotation which 
corresponds to the insertion of a 
“zipper” segment or to an equiva- 
lent space on the fastener tape 
Conventional “zipper” machines 
require the changing of gears or 
cams each tune a new length is de- 
sired The double counter ehmmates 
this time-consuming operation To 
change “zipper” length with the elec- 
tronic control it is necessary only 
to change the dial switch settings 
This can be accomplished without 
stopping the machine Normally this 
model controls at rates up to 12,000 
per rmnute Equipment suitable for 
higher rates of operation is also 
available For accurate counting nt 
high speeds, standard electronic 
counters will operate at rates up Lo 
a million per second in response to 
interruption of a photoelectric light 
beam or other form of actuation 
The counting device can also be 
used as an interval timer In this 
case, a crystal-controlled oscillator 
IS fed into the counter by an elec- 
tronic switch which is operated by 
the initiating and terminating 
pulses from a time interval If a 100- 
kilocycle quartz crystal is used as 
the standard, the accuracy of meas- 
urement will be 0 and —10 micro- 
seconds for an interval as long as 
desired Interval timers of this type 
are now used by the armed services 
for projectile velocity measurements 
Pre-set interval timers usmg the 
same principles are also being sup- 
plied for the generation of precise 
time intervals 

TOTALIZING POSSIBLE ™ Devel- 
opment of the basic electronic coun- 
ter principle has resulted in an In- 
strument which is capable of total- 
izing the individual outputs of many 
sources occurring at random times 
This system has been applied to a 
pari-mutuel betting machine at a 
race track for recording the amount 


of money bet on each horse at the 
ticket machines Since this equip- 
ment must also convert the $2, $5, 
$10, and $50 bets into equivalent 
dollars for totalizing, it was neces- 
sary to develop circuits which would 
add and multiply electronically 
Such totalizing equipment is useful 
m a manufacturing process where 
many machines are making the same 
product at varying rates In this in- 
stance, it IS often desirable to know 
the total output or the average rate 
per machine The totalizing equip- 
ment can be readily used for this 
purpose even where the outputs oc- 
cur at random rates and counts 
occur simultaneously 

Newspaper plants can use this 
system for obtaining an up-to-the- 
second count of the various press 
outputs It can also be used to record 
total fluid output by totalizing the 
outputs of the individual flowmeteis 
Power-plants can use such a device 
for recording the total output from 
several generators by totaling the 
leadings of individual watlmeteis 
These are but a few of the thousands 
of possible applications of totalizing 
equipment 


® ® ® 

FOUNDRY CORES 

Baked Untform/y by 
Elecfronic Method 

Electronic heating has reduced to 
30 seconds the baking time for 
foundry sand cores that required 
hours of time by the old oven 
method The wet cores are now ear- 
ned through a dielectric heating 
tunnel by belt and timing is thus 
removed from the responsibility of 
the operator It is impossible to 
bum the cores even by repeated 
passes through the tunnel Cores 
are uniform, with ideal color and 


texture, whereas oven-baked cores 
were irregular in texture 

It has been found possible to pour 
Alnico and StclUte around cores 
produced by the electronic process 
The reported cost for power is about 
$1 25 per ton of sand treated and 
tube cost is eight cents per hour 
The equipment used is made by In- 
duction Heating Corporation 

CONTINUOUS WIRE 
MEASURER 

Checks Htgh and Low 

Linufs By Shadow on Tube 

An elfctrontc micrometer for thm 
materials speeds continuous-produc- 
tion measurement of wire diameter 
and strip thickness by using a 
phototube to measure the shadow 
of the material under observation 
Significant savings are claimed when 
the instrument is used in the manu- 
facture of plastics-covered wire, 
lazor blades, rod, bar, and tube 



Using light to shode ratios as o guide, 
tolerance con be checked to 0004 inch 


stock and coated or bare filament 
wire 

A measuring head contains an 
aperture across which is fed the ma- 
terial to be measured This is illu- 
minated by a lamp that casts a 
shadow of the object on the cathode 
of a phototube located behind the 
medsurmg apertui e The area on 
the surface of the cathode that is not 
m a shadow produces a voltage sig- 
nal in the phototube 

Two other openings, one on each 
side of the measuring aperture, rep- 
resent the positive and negative tol- 
erance limits to which the material 
must conform 

A scanning disk rotates between 
the phototube and the apertures, 
exposing each of the three in se- 
quence so that the signal level 
changes only in proportion to the 
tolerance of the material under 
measurement and does not change 
with respect to the absolute dimen- 
sion of the material The sensitivity 
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of the instrument developed by WU- 
motte Manufacturing Company, la 
auch that it U possible to measure 
dimensions in ranges up to 0 6 and 
up to 0 005 mch, in both cases within 
an accuracy of 0 0004 inch 

EMERGENCY CONTROL LINE 

Uses Commercial Channels 

For Signal Impulses 

Should flood or storm knock out 
railroad switching or signaling pole 
lines, the commercial message chan- 
nels could be used to actuate the 
vital equipment In a recent test, the 
Pennsylvania Railroad successfully 
used an emergency 9CK)-mile link 
that replaced a 53-mile wire Ime 
from a traffic control tower near Red 
Bank, Pennsylvania, to Oil City, 
Pennsylvania For the test, the im- 
pulses were flashed from the Red 
Bank tower to Pittsburgh over 
Pennsylvania Railroad wiies, then 
via Western Union wire and cable 
circuits to Washington and Phila- 
delphia A Western Union radio 
beam circuit carried the impulses 
from Philadelphia to New York, and 
they returned to Pittsburgh over 
telegraph wires Transmission was 
over railroad wires back to the 
control tower, when the impulses 
entered the regular wires to throw 
the switches and set the signals 

ILECTRON-BEAM COMPASS 

Serves Also As 

Magnefomefer 

Capable of pieciso readings unat- 
tainable with conventional magnetic 
compasses, a west-seeking cofnpass 
uses an electron beam which is 
focused at four target plates in a 
special vacuum tube The beam is 


equally divided between the platerr 
when pointed in the direction of the 
earth's magnetic field In any other 
position, the earth’s field bends part 
of the beam so that it strikes the 
targets unevenly Combined with 
an electronic amplifier^, the instru- 
ment, a product of the Minneapolis- 
Hone 3 nvell Regulator Company, 
measures the different electron cur- 
rents on the plates and then trans- 
lates the difference into energy suf- 
ficient to move indicator needles or 
to control the auto pilot used m air- 
craft It will also be possible to use 
the instrument to control ships auto- 
matically, and as a magnetometer in 
prospecting for oil, ores, and other 
subterranean deposits 

INVISIBLE TALKING 

Made Possible by 

Use of Cesium Lamps 

\A/hen there is urgent need for 
communication between two points 
several miles apart, yet wire lines 
are down and radio cannot be em- 
ployed for reasons of secrecy, a new 
talking lamp developed by West- 
inghouse steps into the picture This 
cesium vapor lamp (see also page 
28, January 1947 Scientific Ameri- 
can) alternately dims and brightens 
thousands of times a second when 
connected to an amplifier and 
microphone The resulting strong yet 
invisible beam of infra-red light 
can be picked up by a phototube 
several rmles away and converted 
back into sound by a conventional 
amplifier and loudspeaker 

Infra-red beamcasting la unaf- 
fected by static, and gets through in 
all weather except extremely soupy 
fog or smoke It has possibilities for 
conversations between planes flying 



No ito^k, ioaiming, or oovof^repplng 


in formation, where radio equip- 
ment on board is needed for othei 
purposes, and has maintained con- 
tact between ship and shore even 
durmg high-speed maneuvering Al- 
though developed too late for use in 
combat m World War II, it is now 
ready for future use by the Navy in 
convoy duty and for issuing troop 
landing instructions immune from 
jamming or eavesdropping 

ELECTRONIC TRAINING PLANE 

Simu/afes AH Air Maneuvers, 

Incorporates Complex /nsfrumenfs 

F light characteristics of an AT -6 
airplane in the air are simulated 
by a new electronic flight trainer, 
complete with automatic radio range 

A complex electronic computing 
system solves differential equations 
expressmg the motion of an airplane 
m space and is the basis of the unit 

All the mteractmg effects between 
lift, drag, thrust, and the various 
other moments and forces causing 
the airplane to maneuver, stall, or 
spin in space are developed as elec- 
trical voltages when the controls are 
operated These voltages are sent as 
signals to the computing system of 
the trainer, which delivers the cor- 
rect answers and translates them 
continuously and smoothly into in- 
strument indications in the cockpit 
of the trainer, into variations in 
engine sound effect and control load- 
ing, and into actuation of the course- 
plotting unit and radio-navigation 
aids 

In appearance the Cutiiss-Wnght 
Dehmel trainers resemble a single- 
seat airplane fuselage, minus wings 
and tail section Because it can be 
adapted to the instruments and flight 
characteristics of any type airplane, 
the trainer offers many possibilities 
in the field of flight training By 
alteration of the components of the 
electronic computing system and in- 
sertion of the appropriate instrument 
panel in the dummy cockpit, chang- 
ing requirements of new types of 
aircraft can be duplicated in the 
trainer accurately and satisfactorily 
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chemists Fight for 


How Con Full Uso be Mode of Available Agents for Protec- 
tion of Crops Against Destruction by Insects and Disease^ 
Con Government-Sponsored Research Give the Answer’ 

By D H KILLEFFER 

Ofivmloml CncItiMr 


W ITH ALL of today’s modem 
improvements and with all 
the new ^ings available for our 
bright new world, we are still curi- 
ously anxious to seek out more 
novelties, although we are yet fai 
from fully utilizing many of those 
we have had for several decades 
We are ready to embark upon 
weighty and protracted researches 
to be subsidized by us through our 
government and to be directed 
toward laying more and greater 
potential blessmgs at our feet when 
we have done practically nothing 
about a number of those already in 
our possession That is the serious 
charge made agamst the people of 
the United States by the industry 
which produces agricultural in- 
secticides and fungicides 
That mdustry has spoken out 
boldly about the directions which 
research of the future should take 
to accomplish the greatest good for 
the greatest number It has also 
called upon all concerned with the 
production of food, fiber, and forage 
crops to utilize fully the chemical 
weapons already available to us In 
conquering the pests which now 
consume and destroy large shares 
of the output of our agriculture 
While any other industrial group 
might well have made such charges, 
the universal dependence of all of 
us on agriculture afhd on the efficient 
production of crops gives this in- 
dustry’s charges particular perti- 
nence 

PENETRATING SURVEYS - The 

need in the field of crop protection 
today, the industry says, is for pene- 
trating surveys of pests, which can 
be supplied only on a far broader 
basis than is possible through the 
investigations of any small group 
or aggregation of such groups The 
industry already possesses facili- 
ties for conductmg research into 
new materials for use in controlling 
pests and for producing any new 


• LOOKINO AHEAD • 

Complete erodicotion of whole fom< 
ilies of insect pests. Doubling of 
available timber supply ''Crop 
pest attack'^ forecasts to moke vie* 
tory more sure Co-operative sur- 
veys to benefit all Americon agri- 
culture Chemicol industry bock 
of it all 


agents that may be needed The test- 
ing of chemical compounds that may 
be suspected of having value in crop 
protection and pest control can be 
done with reasonable efficiency with 
no more than enlargement of exist- 
ing facilities Furthermore, the in- 
dustry points out, both materials 
and methods are already amply 
available to accomplish immensely 
more than has yet been attempted 
in the field Thus, the president of 
American Association of Economic 
Entolmologists has lately issued a 
statement to the effect that we al- 
ready have m our possession means 
in hK>th materials and methods to 
eradicate, once and for all, whole 
families of insect pofts He backs up 
his argument by naming a number 
of eradications already achieved in 
this field In the field of methods, 
the effectiveness of spraying and 
dustmg large areas from the air has 
reached the point where art acre in 
a large farm can be treated effec- 
tively in two to four seconds and at 
a progressively falling cost alreadv 
well within reason 

It is worth while, then. In the face 
of the general clamor for scientific 
research by government, to take 
stock of the pest-cont|rol and crop- 
protection problema In order to see 
which way we should go Their 
complete solu^on possesses an eco- 
nomic importance of the first mag- 
nitude 

The general effect of the war on 
this segment of the chemical Indus- 


FOOD, 

FORAGE, 

FIBER 

try has been no less and no greater 
than elsewhere Research durmg 
the war years has provided several 
important new materials, and the 
urgency of war demands has hast- 
ened the development and adoption 
of a few new methods Notable 
among the new agents for control- 
ling pests are DDT, proved effec- 
tive against many types of insects, 
1080, sodium fluoroacetate, power- 
ful rodent poison, 2,4-D, which con- 
trols weeds, hexachloro-cyclo-hex- 
ane, valuable Insecticide, ANTU, 
alpha naphthyl thiourea, whose val- 
ue agamst rodents has been proved 
dimethyl phthalate, effective against 
mosquitoes, and a number of other 
new materials, including the related 
plant hormones, havmg valuable 
properties In the method category 
are aerosol bombs which effectively 
atomize liquids or solutions, im- 
proved technique^ for airplane and 
helicopter apphcatlons of control 
materials to large areas, and the 
several varieties of synergetic mix- 
tures in which the potency of the 
whole is greater than that of its 
separate parts, these among others 
Moreover, the industry itself is phys- 
ically equipped to produce the 
needed chemicals in satisfactory vol- 
ume, smee it has avoided generally 
the troubles which grow out of both 
over-expansion and reconversion 
from other lines of production 

POTENTIAL BENEFITS - Despite 

this, the situation seriously reflects 
upon our utilization of these poten- 
tial benefits Barely one eighth of 
the acreage in the United States 
devoted to crops is under protection 
already prov^ to be beneflclal 
While it IS true that protected crop 
areas now produce a^ut one third 
of the total value of our crops, the 
potential improvement in the pro- 
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ductivity of other areas now un- 
treated could be expected to change 
this ratio by bringing up the value 
of the output of present low-rate 
producers This presents a far more 
lucrative field for research at the 
general expense than more particu- 
larized fields, where industry and 
scientists, both independent and cap- 
tive, are already at work seeking 
new materials 

Methods of using insecticides and 
fungicides have undergone tremen- 
dous progiessive improvement dur- 
ing recent years The application of 
these substances and of the plant 
growth regulators (hormones) to 
large tracts by airplane sprays, and 
more recently by the use of slower, 
but better controlled, helicopters, 
leave very little to be expected in 
the treatment of large areas Rates 
of dusting and spraying by air range 
up to 20 to 30 acres per minute as 
compared with a maximum rate of 
coverage by the fastest modem 
ground equipment of four to five 
acres per hour Both methods neces- 
sarily have advantages for particu- 
lar circumstances and both will un- 
questionably be widely used in the 
future An important advantage of 
air-bome treating equipment, par- 
ticularly hovering helicopters, is the 
possibility It opens of applying weed 
killers to the vast stretches of wheat 
farms, sprays to prevent premature 
dropping of apples m large orchards, 
treatment of forest areas to control 


destruction by insects and fungus 
diseases, and even the dustmg of 
cattle on the range with insecticides 
Clay Lyle, retiring president of 
the American Association of 
E>!onoinic Entomologists, recently 
pointed out that advances in both 
insecticides and methods of using 
them have already potentially 
doomed the house fly, horn fly, cattle 
grub, cattle louse, sheep tick, and 
others of the same classes *‘We have 
the technicalJli^wledge and equip- 
ment in each"'?ase,” he said, “but 
we must secure a high degree of 
control through voluntary co-op- 
eration before public sentiment will 
compel final eradication by law ” 

To prove his point, Dr Lyle cited 
success in fighting in the past the 
gypsy moth, the cattle tick, date 
palm scale, sCveet potato weevil, 
citrus white Mediterranean fi uit 
fly, citrus bla» fly, and the legume 
weevil Controt^Mttid near eradica- 
tion of various types of mosquitoes 
similarly point to probable success 
of attacks op other similar pests 
Results, too, of treating large areas 
in Zululand with DDT by air sug- 
gest the possibibty of exterminating 
the tsetse fly, responsible for the 
spread of African sleeping sickness, 
from large sections of Africa, if not 
indeed from the whole continent 

POLITICAL BARRIERS -Dr Lyle 
further stated that while the eradi- 
cation of many pests is now techni- 


cally possible and even simple, 
political considerations prevent com- 
pulsory adoption and use of known 
measures. Cotton boll weevil could 
be easily exterminated within five 
crop years “without much disrup- 
tion of total production by means of 
a succession of non-cotton zones 
gradually extending across the cot- 
ton states “ But to carry out such a 
program would require legislation 
by the several states involved that 
would compel all cotton farmers to 
conform to the general scheme Such 
legislation could not be enacted now 
and probably could not in the future 
without tiemendous preparation 

The great need of all concerned 
to make full use of available mate- 
iials and methods for controlling 
pests and diseases of ciops is pointed 
out by the industry to be a more 
effective and inclusive reporting and 
forecastmg service The objective is 
to warn of outbreaks in time to meet 
them before they become major 
catastrophes The basic scheme 
would resemble that now supplying 
the basic information for weather 
forecasting Collection of mforma- 
tion horn all parts of the country 
to be correlated in a central bureau 
would soon enable researchers to 
discern patterns on which forecasts 
could be based 

“Even now a limited amount of 
forecasting is possible with certain 
insects,” says Dr P N Annand, 
chief of the United States Bureau 


Gourtetr Bell Aircraft Corporation 



Carrying 
400 pounds of 
dusting powder, 
o helicopter 
con treat 4 8 
acres per minute 
Method of application 
insures that 
both upper and 
under sides 
of leaves are 
treoted 
protecting 
forests from 
insect caused 
losses greater 
than those from fire 
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In lorge 
scale tests^ 
spraying 

five cents' worth 
of DDT on 
cottle increased 
the overage 
production 
of beef by 50 
pounds per antmol, 
in addition to 
improving 
the condition of 
the hides 



of Entomology and Plant Quaran- 
tine “We can tell faiily accurately, 
considerably m advance, the popu- 
lation prospects of certain insects 
grasshopper s, cinch bugs, beet leaf 
hoppers, cotton boll weevils and 
others Added information might 
make possible forecasts of great 
value and increasing long-range ac- 
curacy ” 

As an example of the value of 
learning of outbreaks early, Dr An- 
nand states that the loss of 3 to 3% 
bilLon board feet of spruce lumber 
in Colorado from a bark bettle could 
have been prevented if known con- 
trol measuies had been applied in 
time Control, he says, is usually 
economically feasible only on small 
areas and the attack must be made 
early before infestation has spread 
to areas too large to be handled. 
‘The amiudl loss from forest in- 
sects exceeds that from fire, and in 
many areas exceeds annually the 
volume cut for lumbei “ Obviously 
the reward for successful control Ls 
tiemendous and well able to pay the 
cost of a surveying and reporting 
seivicc 

URGENT CRY — Summing up the 
situation, A I F News, official organ 
of the Agiicultural Insecticide and 
Fungicide Association, says “Now, 
as never before, the interests of 
farmers and consumers alike cry 
urgently for substantial enlarge- 
ment of scientifically conducted sur- 
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veys to develop information leading 
to increased efficiency in production 
of food, fiber, feed, and fats, through 
fuller and more efTective use of eco- 
nomic poisons and related materials 

“This calls not merely for con- 
tinuance of the insect and other pest 
surveys that have been valuable 
contributions of our Federal and 
State agricultural agencies for many 
years The needs of today call for 
much more than mere maintenance 
or even normal enlargement of ex- 
isting surveys We should re-ex- 
amme the purpose of these surveys, 
relearn the lessons they teach, and 
give thoughtful consid^catlon to their 
possibilities for adv^focing the gen- 
eral economic welfare 

“More than anything else, these 
surveys should be evaluated in 
terms of their potential value to 
American agriculture as a whole 
and not to segments of it On this 
basis the conclusion is inescapable 
that survey work should be placed 
on a vastly broader ^d more effi- 
cient basis 

“Initiation of effective control pro- 
grams on the desired broader basis 
awaits development of^ore funda- 
mental information need to 

know what insecHT weeds, fungi, 
hvestock parasites, and other pests 
are now causing serious economic 
losses and are not no^ being con- 
trolled We need more information 
about the crops that lack adequate 
protection, the weeds that should 


be eradicated, the acreages of crops 
infested, and for a multiphcity of 
crops we need facts on the extent 
to which protection may be expected 
to piove economically feasible” 
Clearly this segment of the chemi- 
cal industry has adopted a construc- 
tive attitude toward the problem of 
tremendously enlarged government 
controlled and sponsored research 
By thus outlining, in advance and 
publicly, the research needs of its 
field of expei-tness and special in- 
terest, this industry provides at least 
a partial basis for the development 
of a program which will supplement 
and benefit existmg activities rather 
than duplicate and compete with 
them Other industries could benefit 
not only themselves, but the pieople 
at large, by similarly analyzing the 
problems of their respective fields 
to find similarly valuable directions 
for government research to develop 


^ ^ 

COTTON PRODUCTION 

More Efficient fiecouse of 
Moch/nery-Chemfcal Teamwork 

The foundation for the revolution- 
ary mechanization program now 
under way in the production of cot- 
ton has been laid by chemical de- 
velopments While mechanical de- 
vices have been invented to do many 
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of the tasks involved in growing and 
harvesting cotton economically, they 
depend for their effectiveness on the 
assistance of chemical agents Effec- 
tive insecticides applied over wide 
areas mechanically by dusters or 
airplanes minimize faulty bolls that 
machines have difficulty in sorting 
out and at the same time greatly 
increase the crop yield. 

The vexing problem of controlling 
weeds has been at last solved by an 
adaptation of chemical-warfare 
methods. Now a 'Tlame cultivator/' 
so adjusted as to be hamless to the 
cotton plants, suppresses unwanted 
growth by flames This machine cuts 
the cost of weeding cotton from 
about $5 per acre by hand to a new 
low of 50 cents per acre 

Mechanical pickers of several 
types are under practical test but all 
prove efficient only when chemical 
defoliants have previously caused 
the leaves to drop off the plants and 
expose the bolls to the action of the 
machme Large scale experiments 
now under way at the Delta Experi- 
ment Station, and on large cotton 
farms, foreshadow a significant revo- 
lution in American production of 
cotton 

TEXTILE DRESSINGS 

Prevenf Shrinkage, 

Provide Permanent "Starch" 

Two Nrw chemicals, one a perma- 
nent “starch” for cotton and rayon, 
and the other a shrink preventive 
for wool, promise to improve to- 
morrow's fabrics 

The shnnk-proofing agent, called 
Koloc, is a synthetic resm which re- 
duces shrinkage of wool from the 
range of 30 percent to as little as 
2 or 3 percent It is claimed that it 
actually increases the strength of the 
fabric, tests havmg shown treated 
samples to be approximately 10 per- 
cent stronger than untreated mate- 
rials Also, up to 50 percent greater 
abrasion resistance is obtamed, 
promising longer wearing garments 

Kandar, the permanent starch, is 
a thermoplastic resin which is ap- 
plied to cotton and rayon in the 
same way that Koloc is applied to 
wool, with the exception that the 
cloth IS dried at 250 degrees, Fahren- 
heit, for one half to three minutes 
In addition to impartmg a permanent 
crispness, Kandar also brightens 
fabric colors. As a result, dresses, 
curtains, draperies, and other ar- 
ticles can undergo repeated launder- 
ings without becoming noticeably 
dulled or wilted. The desired drap- 
ing qualities are permanently main- 
tained. Cotton and rayon, especially, 
stand to benefit from the new treat- 
ment, but It is equally applicable to 
wool, nylon, and silk 



Swtattri, onaifioHy soma sisa, wara 
loundarad in snraa mannar, untraoted 
one thrunk, Koloc -traoted one did noi 


Both of these products, developed 
by the United States Rubber Com- 
pany, are invisible after application 
and are Insoluble m laundering or 
dry-cleaning solutions 

SWEETENING AGENT 

New Synfhefic Compound 1$ 4000 

Times Sweeter Than Cane Sugar 

Reported by Professor Pieter Ed- 
uard Verkade of Delft Technical 
University, Holland, a new chemical 
compound, l-n-propoxy-2-amino-4- 
nitrobenzene, is said to be 4000 times 
as sweet as cane sugar It is already 
being manufactured In The Nether- 
lands and has been used with suc- 
cess as a sweetening agent there and 
in other European countries where 
it has been patented Application 
has been filed for an American pat- 
ent 

In comparison with saccharine and 
dulcme, the only synthetic sweeten- 
ing agents in practical use until 
recently, the new substance suggests 
many industrial potentialities For 
example, saccharme is only 200 to 
700 times as sweet as cane sugar, 
while dulcine is 70 to 250 times as 
sweet 

The new benzene derivative is a 
powder-like substance produced in 
the form of orange crystals It is one 
of the group designated as the 1-al- 
koxy-2-ammo-4-nitrobenzenes The 
members of this group range in 
sweetening power from 120 to 2000 
times that of ordinary sugar and are 
characterized by a purely sweet 
taste with no secondary or after- 
taste 

The n-propoxy compound Is per- 
fectly stable in boiling water and in 
not very strongly acid mediums Its 
solubility in water is 136 milUgrama 
per liter at a temperature of 20 de- 
grees. The sweetening power of the 
saturated solution is equal to that of 


approximately 50 percent ceuie sugar 
solution Diluted with some suitable 
substance, such as lactose or milk 
sugar, this compound provides a 
product which may be used as a 
sugar substitute at the dinner table 

WOOD YEAST 

Is Made From 

Salvaged Waste of Paper Mill 

For the manufacture of yeast from 
the waste sulfite liquor of Wiscon- 
sin’s paper mills, a plant will be 
constructed shortly by the Lake 
States Yeast Corporation at a cost 
of $400,000 

llie production of yeast from sul- 
fite liquor is new to this country 
although several similar plants are 
operating in Germany and one is 
working in Ontario, Canada 

In this process the waste liquor, 
which contains from 2 to 3 percent 
wood sugar, Is neutralized by lime, 
clarified and fortified with nutrient 
salts, and fermented The yeast 
emulsion is defoamed and separated 
m centrifuges, and the resulting 
cream is filtered and dried 

Wood yeast contains 1 6 percent 
more digestible protein than other 
concentrates now used for cattle 
rations 



Centrifugei in o German yeost plant 


The taste of wood yeast is pleas- 
ant enough so that It can also be 
used to satisfy human nutritional 
requirements Added to such foods 
as soups and spaghetti, it can re- 
place a similar amount of more 
expensive animal protein In addi- 
tion to protein, yeast is an excellent 
source of the vitamin B complex 
and minerals 

Not only is a valuable food ob- 
tamed, but the primary objective — 
elimination of stream pollution by 
processing of the obj ectionable 
waste — is also realized. 

The waste sulfite liquor on the 
North American continent repre- 
sents a potential source of about 
75,000 tons of yeast annually 
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PLASTICS 


in 

SHEETS 

A New Method of Producing Low-Pressure Thermoplastics Laminates, 
Plus Relatively Low Overall Costs, May Point the Way to Exponded 
Uses for these Colorful, Durable, and Easily Formed Moteriols 

By CHARLES A BRESKIN 

Editor Modern PUuHcb 


C ONSIDERABLE speculation still 
revolves around the future of 
low-pressure plastics laminates — 
compositions of plastics plus paper, 
cloth, or other continuous support- 
ing media, formed into sheets with 
a minimum of pressure and heat 
Some of the principle end-products 
to date include suitcases, lamp 
shades, sales kits, loud-speaker 
housings, and the like, with others 
looming in the distance 
Among the issues mvolved in the 
current speculation are the relative 
values of lamuiates of different 
compositions, their durability and 
suitability in certain uses when m 
competition with non-pIasUcs ma- 
terials, and the present speed of 
producing low-pressure laminates, 
which can be accelerated by proc- 
esses now bemg perfected 
There are many authorities in the 
plastics industry who point to the 
greater toughness of thermoplastics 
laminates (in which the plasties 


• LOOKiNO AHEAD • 

Perfection of a continuous lommoting 
process Lominating and forming 
on the some production line Fur- 
ther lowering of already low costs 


used will soften under heat and 
harden when cooled) as an out- 
standmg advantage m their favor 
This toughness, they say, is greater 
than that of thermosetting lami- 
nates (which, when once set, cannot 
again be softened by heat) and en- 
ables processors to make strong and 
deep draws Also to be considered 
on the credit side of thermoplastics 
lammates — a combination of cellu- 
lose derivatives and fabric — is the 
fact that they offer great color pos- 
sibihties, smee almost any colored 
or figured fabric can be used as a 
base and, in some cases, the com- 
pleted laminate can be covered with 
a solid color thermoplastic sheet 


Admittedly, there are factors mili- 
tating against the use of thermo- 
plastics in many applications Their 
inability to withstand continued out- 
door weatheiing is a disadvantage 
And the wastage of material in trim- 
ming the flare from the edges of the 
mold is considerable, even though 
the loss can be somewhat offset by 
using the scrap as fUler material 
for laminates of different construc- 
tion- 

COMPARE ALL COSTS-Whenever 

the relative costs of materials are 
compaied, misconceptions are apt to 
develop zf nothing more than the 
price of the raw material is con- 
sidered Some manufacturers and 
designers at times resist the adop- 
tion of plastics on the basis that it 
is more expensive per pound than 
sheet steel Yet, if steel is to be col- 
ored, for example, it must be 
cleaned, surfaced, and primed be- 
fore the finish coats can be applied 
This adds to overall cost If the sur- 
face of a finished metal part is 
scratched, it must be returned to 
the finishing shop for touch-up 
More cost On the other hand, a 
piece of plastics colored in manu- 



Attroctivefy designtd, this sturdy 
vacuum bottle corner, made of low- 
pressure lominote, is eoslly woshed 


facture, can have such damage 
quickly and cheaply repaired on a 
buffing wheel 

Cellulose -derivative lammates al- 
so have the advantage of easy, 
rapid fabncation, they lend them- 
selves to straight-line production 
processes Plastics from lamhiating 
equipment can fed directly to 
drawing equipment, thus makmg 



Courtetv UeroulM Powdar Oompuy 

Thtrmoplostlc molding powder, sprinkled from tke hopper to the constantly moving 
itoiniM, rttcl belt, Ii melted In the even, after which it pickt np the febric ot the 
tonetie roller Cooling on thn rotsm trip, tho Imprognotod cloth, ooelly stripped 
from tho motol bond, Is roody for lominating bi a cenvontienol hydroollc gross 
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An orchitecfi kit contoining model 
kitchen loyouti to aid in home plon 
nmg li housed in a ngid, woter 
proof cose of thermoplastic lominatc 

possible fast, low-cost production 
processes One manufacturer has re- 
ported cycles as fast as ten seconds 
for the lammaimg of flat sheets 
Since only 100 pounds per square 
inch IS required to laminate the 
plastics and only 10 pounds per 
square inch to draw it, expensive 
equipment is not necessary When 
this rapid cycle is added to the low 
equipment Investment, it is clear 
that the investment cost per pound 
of finished material is relatively 
small 

PRODUCTION METHODS - Both 

the Textileather Corporation and 
the Hercules Powder Company have 
worked out somewhat differing 
methods for the coatmg of fabric 
with thermoplastics molding pow- 
der, which promise to be appbcable 
to mass -production operations 
The equipment of the Hercules 
Powder Company, now m operation, 
is used m a process of hot-melt 
coatmg without a solvent It consists 
principally of an oven through 
which an endless stamless- steel belt 
moves Very fine ethyl cellulose or 
cellulose acetate molding powder is 
distributed evenly over the belt by a 
vibrating feeder, and is earned 
through the oven where its tempera- 
ture is raised to 450 degrees, Fah- 
renheit Instead of passing through 
the oven, the fabric is brought down 
through squeeze rollers into contact 
with the molten thermoplastics on 
the belt The textile is picked up by 
the hot plastics adhermg to the metal 
band, producing a three- layer struc- 
Uire consistmg of fabric, plastics, 
and steel belt This loaded metal 
belt continues over a roller and 
back under the machine to the other 
end of the unit During this time 
the steel band cools so that the 
coated cloth can be stripped from it 
quite easily and either wound up or 


cut to sheets of the desired length 

At present the coater Is capable 
of turning out three feet of coated 
fabric a minute It is expected, how- 
ever, that at a later date speeds up 
to ten feet of coated cloth per min- 
ute will be feasible, depending on 
the kind of molding powder used 
and the end products for which the 
job is intend^ 

This method of coating differs 
from that of the Textileather Corpo- 
ration which a modified dry resin 
process Thecal results, howeVer, 
are the same 

Coated by either method, the 
fabric is ready for the laminating 
press as it comes from the machine 
Only 100 pounds per square inch is 
required in this work, and the same 
type hydraulic press used m any 
laminating plant can be employed 
Since the pro<htcts are thermoplas- 
tic, the laminating cycle is simply 
a heating and cooling operation 


Using a Recently Developed Process, 
a Fabneotor can Prepare His Own 
Molding Materials in a Single Opera- 
tion, Without the Aid of a Chemist 

T he result of more than four 
years’ research and develop- 
ment, a new process for compound- 
ing moldmg powders requiies only 
one compact machine, from which 
the plastics emerges ready for mold- 
mg Markedly different from other 
methods, this process permits wide 
flexibility of formulation and color 
with a compawitively small raw- 
material inventory, companies that 
formerly had to purchase all of 
their molding powders can now 
compound the materials themselves 
at considerable savings in cost 
The plastics flake or resm, the 
pigment, stabili|ers, fillers, and so 
on, are charged into a compounding 
chamber mounted so it can be ro- 
tated While this chamber is rotating 
the plasticizers and other liquid 
additives are injected mto the cham- 
ber by means of a spray After this 
processmg is Complete the mass of 
resulting materMl is dehydrated It 
Is then discharged into a drum ready 
for molding 

According to the Hungerford 
Plastics Corporation, who developed 
the process, it is not even neces- 
sary for the companies using this 


rather than a curing operation It is 
this which makes it appear that a 
continuous laminating process is 
possible 

After a sheet has been laminated 
— the thickness being governed by 
the number of plies — it can be 
drawn into a large variety of shapes 
Agam the sheet is heated, this time 
to a temperature of 325 degrees, 
Fahrenheit, and then formed This 
heating before fornung represents 
the third time the thermoplastics 
has been heated m the processing 
of the material The first heating 
was for the coating operation and 
the second heating for laminating 
Thus, it IS evident that a continu- 
ous process from the raw material 
through to the formed article would 
conserve heat On the basis of work 
that has been done thus far, it is 
bebeved that such a continuous op- 
eration may be feasible at a future 
date 


system to have a chemist And as 
for space, the Plastimaker, as the 
machine for this compounding is 
called, and the stock of molding 
granules is said to take less flooi 
room than is usually needed for in- 
ventory stocks of molding powders 
’The compounding machine is now 
being produced in 40- (laboratory) 
150-, 300-, 600-, and 1000-pound 
sizes, and licensing of the process 
has been started It is suggested 
that before a moldcr considers put- 
ting m the equipment and under- 
takmg to do his own compounding 
he should be using at least 200,000 
pounds of material per year or about 
4000 pounds a week 
There is not, however, much limi- 
tation on the types of plastics mate- 
rial he should be usmg to adopt this 
method Thus far the process has 
proved successful for compounding 
cellulose acetate, ethyl cellulose and 
other cellulosic materials, polyvinyl 
acetate chloride, polyvmyl chloride 
polyvinyl acetal, and polyvmyl 
butyral In fact, so far as the 
Hungerford people know, any plas- 
tics material requiring the addition 
of an external plasticizer can be 
compounded m this way 

HOW IT WORKS-Probably the 
best way of imderstandlng the op- 
eration of the Plastimaker is to fol- 
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Plastics Compounded— While You Wait 
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achine has q copoctty of 40 pounds 



CovirtBiy Hungerford Plttstlca Corporation 

The botch of compound being poured 
from the mixer is ready to be molded 


low through the piepardtion of a 
batch of material— -say 1500 pounds 
of cellulose acetate First, 1000 
pounds of cellulose acetate flake and 
the colorants are charged into the 
compounding chamber vhile ap- 
pioximately 500 pounds A the plas- 
ticizer are run into the jacketed 
bquid reservoir The compounding 
chamber is then revolved for ap- 
proximately five minutes at low 
speed It IS at this point that the 
atomized plasticizei injection cycle 
IS started This takes approximately 
40 mmutes, and the compounding 
chamber continues to revolve at the 
same rate of speed throughout the 
plasticizer cycle 

After the completion of this phase, 
the dehydration cycle is started De- 
hydration is accomplished by filter- 
ing a volume of dry, hot air through 
the material This air is automati- 


cally and continuously exhausted to 
the atmosphere throughout the cycle 
which takes about 30 minutes The 
compounded material is ready for 
molding at the end of this opera- 
tion Power consumed in the hour 
and a half required to compound a 
1500-pound batch of material is ap- 
proximately 50 kilovidtt-hours, oi 
only about 033 kilowatt-houi s per 
pound 


^ ^ ^ 

PLASTICS DECORATING 

Accomplished by Sand Blast 
And "WipedAn" Colors 

NEW approach to the decoration 
of transparent plastics has been de- 
veloped in which the pattern is ap- 
plied only to the underside of ar- 
ticles A stencil of the portions of 
the design to be deeply colored is 
laid over the finished article and 
the acrylic thus exposed is sand- 
blasted After a few minutes the 



One method of decorolmg tronsporent 
plastks obiects is '•xemplif i«d by this 
fruit dish The design to be cofored 
IS send- blasted, through o stencil, 
into cither surfoce of the plastics 
The depth to which the sand b per 
mitted to etch determines the color 
strength, since it Is the meosure of 
thickness of the epplied point film 


pattern la switched, the second pat- 
tern exposing all of the design 
whether it is to be lightly or heavily 
colored 

When all areas are blasted to a 
suitable depth the desired colors are 
wiped in There is no danger of the 
pattern being ragged from smeared 
paints since the color sticks only to 
the blasted areas The method wah 
worked out by the Venus Glass 
Company, Inc 

PLASTICS-COATED MESH 

Proves Versatile 

In Home ond Industry 

CELLULOSE acetate coated mesh 
—either wire or plastics — is con- 
stantly finding new applications in 
agriculture, industry, business, and 
home No new-comers, the plastics- 
coated materials date back to the 
early days of aviation when cellu- 
lose nitrate dopes weie applied to 
paper as a cover for glider wings 
But their applications in some of 
these newer fields is a departure 

The cellulose dopes have, from 
the point of view of the farmei 
the paiticular advantage of invisible 
I ay tiansmission When applied as a 
glazing mateiial on the farm, they 
give the live stock the benefit of 
covered exposure to ultra-violet 
rays, a featuie which regular glass 
does not possess 

The plastics mesh, known as Vim- 
lite, was an outgrowth of the war 
when it was employed as a glazing 
for Army bai racks, hospitals, and 
similar installations It has now been 
tiansplantcd directly into business 
and industry For example, it can 
be tacked on a very light wooden 
frame and used to separate adja- 
cent machines and processes where 
the possibility of contamination 
from flying particles would mean 
spoilage losses Here the use of 
glass IS very often ruled out by 
the danger of cracking as a result 
of the vibration of the machines 
The cellulose acetate coated plastics 
mesh, however is light, tough, and 
nonflammable — all impoitant chai- 
acleristics of a partitioning material 

Vimlite a product of the Ceianese 
Plastics Corpoiation, can be used 
in a similar manner in stock rooms 
and can be employed in place of 
glass in factoiy and office windows 

With hghtei weaves of plastics 
mesh, Vimhte is being used m table 
mats, lamp shades, luggage cover- 
ings, and even wall covermgs, its 
high abrasive - resistant qualities 
making it particularly well suited 
to the last two applications The 
material is also available in the 
form of roller shades, being coated 
With eithei clear or colored acetate 
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Salt Baths 


R ed hot knife blades were 
plunged into cool water They 
came out crooked, wavy, and brittle 
Others were plunged into oiL They 
were less crooked and wavy, but 
were as brittle as any whitUer is 
accustomed to find them 
A third batch was plunged into a 
bath of molten salt which had a 
temperature of 400 degrees, Fahren- 
heit They were left in the bath for 
about three minutes, then were 
taken out and allowed to cool in the 
air These blades were straight, and 
they were hard — as knife blades 
must be When given a severe bend- 
ing test, they showed no brittleness 
The waviness could be taken out 
of the water- and oil-quenched 
blades by further processmg, of 
course But taking out the brittle- 
ness without reducing the hardness 
would be very difficult And the 
blades had to be quenched or they 
would not be hard enough 
Here, then, was a way to produce 
better knife blades just by tem- 
porarily interrupting their descent 
from the hardening temperature of 
about 1450 degrees, Fahrenheit, to 
the room temperature at which they 
would be sharpened and used The 
process, called “Martempermg,’* is 
used for hardening thousands of dif- 
ferent steel products, it is just one 
of the reasons why molten salt baths 
are movmg out of the tiny comers 


•LOOKING AHEAD • 
Woitage of mefols in processing 
considerobly reduced by eliminotion 
of Koling « Horder but less brittle 
steel produced at a lower cost 
Perfection of uniform case-harden- 
ing Soldering in molten solt 
Thicker metal sections quenched 


y- 

of heat treating rooms, taking over 
large areas 

The hard but non-brittle blades 
also had been heated m a salt bath 
Molten salt would keep all air away 
from them, prevent oxidizing and 
scaling More than that, a cold blade 
when placed m this bath would 
form a coating of frozen salt about 
itself, and the coatmg would melt 
slowly enough to prevent heat shock 
to the metaL Once this meltmg was 
complete, the molten salt would get 
at every bit of the surface, heating 
It evenly, and preventmg heat 
strains The speed of heating would 
be high — higher than any other 
commercial method with the pos- 
sible exception of induction heating 


By EDWIN LAIRD CADY 


The higher this speed the faster the 
production line could move 

Martempermg is only one of the 
interrupted quenching processes for 
steel And ihese processes, nearly 
all of which are quite new, are 
causing tons of chemical salts to be 
used where not even pounds were 
used before the war Indeed, many 
of the mterrupted quenches are just 
receivmg their Erst commercial- 
scale try-outs 

HOW STEEL CHANGES -Let a 
metallurgist talk and he would say 
that those knife steels had been 
converted from austenite, which is 
an interior grain structure that 
steels have at hardemng tempera- 
tures, to martensite which is an ex- 
tremely hard structure existing at 
room temperature For many pur- 
poses the steel would be reheated 
m salt or oil baths to temper it This 
would change the gram structure 
to pearlite, so called because under 
the microscope the grains look some- 
what like pearls 

Sometimes pearbte is wanted 
without first going to the martensite 
stage Then the steel is quenched in 
a salt bath at about 550 degrees 
Fahrenheit, and is allowed to stay 
there foi at least an hour while the 
austenite changes directly to pearl- 
ite This process, known as aus- 
tempering, produces a hai d steel 
which IS quite free from brittleness, 
cracks, and mteinal strains Aus- 
tempered steels are far tougher 
than their countei parts which are 
quenched and tempered to the same 
hardnesses in the ordinary way and 
they make superlative dies or other 
items which must be hard but with- 
stand shocks 

Up to a few months ago it was 
thought that neither martemperlng 
nor austempermg could be pei - 
formed on metal parts having sec- 
tions greater than two inches thick 
The reasoning was that such parts 
would conduct the heat from tbeu- 
own interiors to their surfaces so 
slowly that the salt baths could not 
hold them at the required even 
temperatures 
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For Metals 

* 

While Industrial Potentialities Are Still Being Constontly Probed, 
the Salt Bath in Several Forms Has Already Provided the Means for 
Achieving Many Otherwise Impossible Results m Metol Processing 



CourUsy Vulcau Corporaliou 

Work^ earned on troyi through the hardening furnoce (extreme left), is ipilltd 
into the tonk of salt solution for quenching, after which it it outomaticolly conveyed 
to trays on the loading plotform shown at the extreme right of the draw furnoce 


This reasoning undoubtedly is ac- 
curate Nevertheless, inteirupted 
quenching is being used for sections 
thicker than six inches and with 
great success The grain structures 
obtained in the steels are neither 
true martempermg nor austemper- 
ing, but are mixtures of the two, 
and of other structures — mixtures 
so complex and involved that no 
metallurgist seems to have tried to 
name them All that is known about 
them is that such tremendously 
stressed parts as huge jaws for rock 
crushers, when heat-treated by m- 
terrupted quench methods, are 
showmg at least double the service 
lives of similar parts made of the 
same steels but heat-treated by tra- 
ditional methods 

Steel alloys vary in the changes 
which take place in their gram struc- 
tures when being cooled from high 
temperatures Interrupted quench- 
mgs can be carried on at any de- 
sired temperatures, and can bold 
their temperahum at any desired 
points while the structures complete 
their ch a n ges. Hundreds of salt-bath 
delayed quenches for alloys are 


under experiment, gnd dozens of 
these will probably prove useful 

ROLLING MILL TROUBLES-The 

use of salt baths for the heatmg of 
steels IS much older than the de- 
layed quench process, but it also is 
achieving some of its most impor- 
tant advances right this minute In 
one of the largest alloy steel mills, 
salt baths were tried for heatmg 
billets in order to roll them, the 
rollmg mill superintendent soon 
found himself in a brand new kind 
of trouble The scale which former 
heating methods bad produced on 
the steel had helped the rolls to take 
hold of the billats This scale was 
high in friction and once the rolls 
bit into it, they could start the steel 
going through them and keep it 
moving 

Preventixig the fofination of that 
scale was one oflbe primary rea- 
sons for trying the salt bathk The 
scale often amounted to 10 percent 
or more of the steel, which sells for 
as much as $3 00 a pound But not 
only did the salt-protected steel have 
a lower friction surface for the rolls 


to grab, even worse, the salt coat- 
mg which adhered to the steel was 
slightly lubricating 

Man-power troubles entei^d the 
picture, as they so often do when 
anything new is tried One shift was 
able to roll 100 salt-bath heated bil- 
lets, the next shift could roll only 
four The supermtendent believes 
that he will have to use rolls of a 
diameter at least fifty percent larger, 
so as to get greater friction contact 
with the steel, then tram a whole 
crew of men who never have used 
the old heating methods, and after 
that he will be able to roll salt-bath 
heated steel and get a much better 
product at less cost. 

Problems like this one are bemg 
solved rapidly, and salt baths are 
taking ovei one task after another 
in the steel mills Soon to be in- 
stalled are baths which will anneal 
thousands of tons of steel, eliminate 
the waste of hundreds of tons of 
scale, and permit the steel mill 
metallurgist to segregate heats for 
special annealing treatment instead 
of annealing large tonnages in huge 
furnace loads and bemg content with 
average results as he usually does 
with present methods The result 
will be better steels, with lower net 
costs highly probable 

BRAZING BATHS Brazmg also 
IS being done in salt baths The parts 
to be joined are fastened together, 
with wires or clamps if necessary, 
but with force fits if possible The 
braze metal thus is held between 
them This assembly is immersed in 
the molten salt bath, and the salt, as 
usual, reaches and heats every sur- 
face Molten salt will pass through 
tiny apertures, for example through 
the pores of porous castings, and 
it gets to the surfaces on which the 
braze metal is to flow But the 
braze metal pushes it aside and com- 
pletes the joining, after which the 
parts are withdrawn from the bath 
and the film of adhermg salt is 
washed off 

Copper brazmg was considered 
easiest for salt baths, silver solder- 
ing more difficult, and soft or lead- 
tin soldering Impossible But with 
more knowledge of salt chemistry 
and soldering techniques, silver 
soldering has become as easy as the 
copper brazing, and the first com- 
mercially successful bath for soft 
soldering will be in operation before 
this month is over 

Molten salts can give off elements 
and compounds which will enter the 
surface of the hot steel, same of 
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which could be haiinful Nitiogen, 
for example, could lessen the cono- 
sion resistance of stamless steel 
Carbon could have the same unde- 
sirable result But there are plenty 
of paits for which it would be valu- 
able to add nitrogen compounds and 
nitride their sui faces, add carbon 
compounds and carburize their sur- 
faces, or even do both And other 
salts which have only neutral effects 
can be found foi the stainless steels 

THIN, HARD CASE-The use of 

cyanide for hardening is old It gives 
an extremely thin case, seldom 
deeper than 0 010 inches, and usu- 
ally shallower than that But that 
cyanide case adds the hardness of 
nitnding to that of carburizing It 
IS extremely hard — much harder 
than that usually obtained by deeper 
carburizing alone 

And that thin but extremely haid 
case IS best for some products An 
automobile timing chain, such as the 
ones made by the Morse Cham Com- 
pany Division of Borg Warner Cor- 
poration, is an example Such a chain 
when measured over two 20-tooth 
sprockets, one of which can be 
moved for measuring the chain 
length, can have no length varia- 
tion which will cause the centei-to- 
center distance of the sprockets to 
vary more than plus or mmus 005 
inch This means an average toler- 
ance per jomt or pitch of the chain 
of only 00035 inch Wearing a chain 
part down as much as 001 inch 
would throw this tolerance way off 
The best way to harden such parts 
is to have the hardest case obtam- 
able so as to prevent even the shght- 


est wedi, and not to bothei about 
having that case very deep 

Originally, cyanide hardening was 
done with either potassium or sodi- 
um cyanide, but the strengths of the 
mixtures and therefore the depths 
of the cases were hard to control 
By making mixtures of 25 percent 
cyanides and 75 percent other salts 
the baths became so easy to control 
that cyaniding now is done on a 
continuous flow basis, the paits be- 
ing automatically earned into and 
out of the baths and to the quench- 
ing and washing tanks 

Salt baths were found which 
would nitride steels, especially the 
aluminum alloy steels, without car- 
bunzing them at all The nitndmg 
can be done at lower temperatures 
960 degrees, Fahrenheit, being 
enough — as contiasted to at least 
1600 degrees for caiburizing This 
solves temperature stram problems 
for some paits 

Othei processes have gas bubbled 
up through the salt baths Chapman- 
izing, for example, bubbles disso- 
ciated ammonia through the cyanide 
salt bath, adding more nitrogen to 
the case than will cyaniding alone 

One of the late comers is the salt- 
bath descaling of metals The metals 
are plunged cold into sodium hy- 
dude mixtures and then quenched 
in water The sodium hydride at 700 
degrees, Fahrenheit, takes the ox- 
ides out and so loosens the scale, 
then the water forms steam beneath 
the scale and blasts it off Other 
processes use special mixtures of 
caustics and of salts into which forg- 
ings, at forgmg temperatures, are 
plunged to simultaneously quench 


and descale them And although 
these descaling methods are in their 
infancies, many new developments 
of them are to be expected 

No one knows how old the salt 
bath for metals treatmg is, nor how 
new it is going to be It undoubtedly 
was used by the ancient Egyptians 
But It is as new as the age of chem- 
istry 

9 m ^ 

PLUG WELDING 

Found Profitable When 

Casting Defects Are Planned 

Up TO comparatively recent days, 
the plug welding of a casting to fill 
Its cavities and make it useable was 
considered a confession that some- 
thmg had gone wrong in the foun- 
dry Intense studies were made to 
impiove castmg designs and foun- 
diy practices to eliminate the de- 
fects And these studies still are a 
good idea 

With the improvement of weldmg 
rods and procedures, however, an 
opposite coui se often has proved 
profitable Castings aie planned to 
save foundry costs by having pre- 
dicted types and locations of defects 
The defects fiist are studied with 
production X-iay equipment, and 
then the welding coriects them 
Gams are in savings of overall costs, 
and in the fact that the X-ray 
searching for hidden defects is a 
valuable safeguard which now can 
be paid for by charging it to the 
overall savings 

FAST-ACTING FURNACES 

Essential to High Production 

With Shortening Work Week 

Depreciation and obsolescence of 
factory equipment go on day and 
night, whether the equipment is at 
woik or not If those factors are to 
be paid for and profits made m the 
modern short work weeks then more 
must be done by the same equip- 
ment within the fewer production 
hours This means that power and 
steam lesponse must bo instantane- 
ous when called for Neither men 
nor machines can wait while a 
slowly acting boiler gets up more 
steam 

Pulvei ized coal plants, Diesel 
plants, gas fired equipment, and cen- 
tral station electrical power all are 
quick m responsiveness, and are re- 
placing slowly-actmg coal furnaces 
as rapidly as they can be obtained 
And the shorter the work (or pro- 
duction) week becomes, the greater 
will be the necessity for these in- 
stallations. 
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PICTURES 

in 

60 

Seconds 


By Violating One of the Basic Rules of Photo- Finishing, 
0 Method hos been Perfected for Exposing a Photo- 
graphic Film and Obtaining a Finished, Dry Print With- 
in One Minute No Darkroom is Needed Printing Op- 
eration, Performed Without Light, is Entirely Chemical 


Simplified Mcfional drowing of o 
camera using the new Land proceu 


• LOOKING AHEAD • 

A whole new photographic industry 
based on the first big advance in 
the art since the dry plate 
Millions of existing cameros out- 
moded Sharp increase in ^'snap- 
shooting"" as a result of new con- 
venience and simplicity Appli- 
cation of revolutionary principle to 
movies, industrial photography, X- 
ray work 


A FEW summers ago a young 
scientist of Cambridge, 
Massachusetts, managed to snatch a 
brief vacation trip with his family 
He took along his camera and sev- 
eral rolls of film As he snapped his 
two small daughters at play, he won- 
dered, as we all do, how his pic- 
tures were going to turn out 
One day he remarked that it 
would be a fine idea if someone 
would invent a camera that would 
do the whole job at once and pro- 
duce a dry, finished punt every 
time you snapped the shutter 
Others may have speculated in like 
vem, but this man was Edwin H 
Land, one of the country’s most 
brilliant innovators in the optical 
field Having posed the problem, he 
preceded to think out a completely 
new photographic process which 
would eliminate the darkroom, the 
developing and fixing baths, the 
printing paraphenalia, the washing, 
the drying, and so on, and telescope 
the whole fussy, time-consuming 
business mto one simple, sure op- 


By 

eration perfoimed quickly in the 
camera itself 

When Land returned to work at 
the Polaroid Corporation, of which 
he IS founder and president, he had 
the answei in his head But his fii m 
was heavily occupied with othei 
matters, and foi many months the 
new method remained a petsonal 
project for which he could devote 
only a part of his time in his piivatc 
laboratoiy at the plant Dt spite this 
handicap, he pioved m a remaik- 
ably short time that his theoiv 
was correct 

THEORY TO PRACTICE — Soon he 
was taking pictures, fiist in his lab- 
oratory, and later on Cambridge 
stieets, with a cameia which he 
had improvised from a folding Ko- 
dak If you examined it closely you 
could see that it had a roomier back 
and a small crank on the side After 
he snapped an old doorway or a 
child at play, he gave the crank a 
few twists You would have said 
that he was winding the film Ac- 
tually he was developing the nega- 
tive and making the print simul- 
taneously, and m 60 seconds he 
could have shown the finished pic- 
ture The roomy back concealed the 
secret until he returned to his lab- 
oratory There he opened it and 
found good, clear prints, mdis- 
tingulshable from snapshots devel- 
oped and printed m the ordmary 


HARLAND MANCHESTER 

way His basic idea proved to be 
absolutely sound, but there were 
still plenty of details to be cleared 
up 

As soon as war orders eased ofT, 
Land opened a special department 
and assigned a staff of technicians 
to help him in the secret project 
which was given the code name of 
*‘SX70 ’’ Innumerable experiments 
were made before he felt ready to 
announce the discovery Now this 
new process, announced only a few 
weeks ago at a meeting of the Op- 
tical Society of America, is ap- 
piaised by experts as one of the 
greatest advances in the history of 
photography Production plans are 
yet to be completed, but in due 
time the new idea should be avail- 
able to eveiyone who snaps a shut- 
ter The process is mechanically 
simple, and can be applied in pio- 
ducing cameras of all sizes and 
prices Its appeal to the amateur is 
immediately appaient, and in many 
industrial, scientific, and military 
uses it can save lime and money 

THE MECHANISM -I have seen 
scoies of pictures taken by the new 
process, and find them perfectly 
satisfactory The mechanism of the 
Land roll-film camera which I saw 
is similar m many respects to that 
of the ordinary camera There are 
the usual lens, bellows, and cylin- 
drical film cartridge for the unex- 
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posea negative Ltoadlng it, however, 
ijs a double operation, for at the 
lower end of the camera, where the 
exposed film is usually wound, you 
insert a roll of printing paper Above 
this paper cartridge is a pair of 
steel rollers located in the rear wall 
of the camera, and you thread the 
ends of both film and paper through 
these rollers After you snap your 
picture, exposing a section of film 
in the ordmary way, you turn an 
outside knob which rotates the 
rollers and pulls the necessary 
length of film and paper through 
a slot to the outside of the camera 
Glued across the paper, at intervals 
representing the length of one print, 
are a series of narrow, metal-foil 
envelopes, or “pods,” each contain- 
ing 41 carefully measured quantity 
of a thick, sticky paste As you turn 
the knob, the little “clothes wringer” 
squeezes open one of the pods, and 
the paste is spread evenly between 
the negative and the paper, forming 
a tightly compressed sandwich 
When the sandwich has emerged 
from the camera, you cut it off by 
means of opposing knife blades 
mounted In the slot 
The sandwich now in your hand is 
a miniature darkroom, for both sides 
are protected by light-proof layers 
You wait for about one minute, and 
during this time the paste, chemi- 
cally known as a reagent, simul- 
taneously develops the negative and 
makes the prmt No exposure to 
light IS required for prmtmg Then 
you peel them apart and there is 
your finished picture, neatly framed 
m a white bolder It does no harm 
to leave them attached longer, for 
the chemical process goes to com- 
pletion and then stops 
This much, which you can see, 
appears simple enough Standard 
films may be used, and up to the 
point where the sandwich is made, 
there Is no deviation from ordinary 
camera procedure Even the op- 
eration which takes place after the 
sandwich is formed may use stand- 
ard chemical tools, but In othet 
respects it departs radically from all 
previous photographic processes 
To review what happens in ordi- 
nary photography the film is com- 
posed of a base on which Is coated 
an emulsion of light-sensitive silver 
bromide crystals suspended in gela- 
tin Each ciystal, according to the 
accepted theory, is equipped with a 
“trigger” — a tiny speck of silver 
sulfide — which is “set” for develop- 
ment when light falls upon it m 
taking the picture When the film 
is exposed to the lights and darks 
of the scene photographed, the trig- 
gers are set in the white areas but 
not in the black. So in the de- 
veloper, the crystals in the prepared 


areas are chemically converted into 
metallic silver, forming the black of 
the negative* The solvent bath gets 
rid of the unexposed crystals by 
dissolving them to leave areas of 
transparency The result is the fa- 
miliar black-and-white negative In 
making a print, the paper is exposed 
to light passed through this nega- 
tive, then the two bathing opera- 
tions are repeated to develop the 
blacks and clear the white areas in 
the final picture Washing and dry- 
ing conclude the job After you snap 
the shutter, eleven separate and dis- 
tinct operations must be performed 
before you can see the finished dry 
print 

RULES VIOLATED—Land combines 
all these operations by violating a 
basic rule dinned into all amateuis 
Don't let your hypo get mixed 
your developerl He puts them to- 
gether in his reagent and gets away 
with it This reagent may contain 
commonly used photographic chemi- 
cals In one of his successful recipes, 
the developer is hydroquinone m 
the presence of sodium hydroxide, 
sodium thiosulfate is the solvent, 
and sodium sulfite is used as an anti- 
oxidant and for other purposes 
These chemicals are mixed with a 
soft plastics which distributes them 
evenly, gives the mixture just the 
I ight stickiness, and acts as a spacei 
to keep the two sides of the sand- 
wich a few ten-thousandths of an 
inch apart 

Inside the sandwich, the developei 
fiist goes to woik on the negative, 
converting the light-triggered crys- 
taLs of silver bromide into black, 
metallic silver After a slight time- 
lag, the solvent goes to work on tho 
areas where no light has fallen, con- 
verting the untnggered silver bro- 
mide into silver ions and free bro- 
mine In standard developing, these 
silver ions are thrown away in the 
washing, but m Mr Land’s sand- 
wich, most of them imgrate to the 
positive side through a chemical 
one-way gate and are built up into 
black silver deposits on the surface 
of the print So while the unexposed 
areas of the negative become trans- 
parent, the opposite areas in the 
printing paper become black, as they 
were m the object photographed 
The reagent paste is nearly all used 
up in the process, the residue is 
automatically disposed of, and you 
have a dry, finished print 

Land has tried other methods of 
making the sandwich, among them 
packaging the paste in tiny, break- 
able cells imb^ded in the surface 
of film or paper, and attaching it as 
a coating to the printing paper, 
which is then rolled up to protect 
it until it la used One of these vari- 


ations may turn out to be suitable 
for specialized photographic uses 

Few modi^m Inventions are so 
completely new Back in 1889, W D 
Richmond devised a method for de- 
veloping and fixing a negative in the 
same bath, but it took twenty mm- 
utes and was no real improvement 
In 1927 a group headed by Henry 
Morgenthau, Sr , paid Anatol 
Josepho $1,000,000 for his patents 
on the Photomaton, the bulky ma- 
chme seen in amusement places 
which develops and prints a poi- 
trait m a few minutes by automati- 
cally copying the wet darkroom 
process Two years ago, Vannevar 
Bush speculated in a magazine ar- 
ticle on the advantages of snapping 
a camera and seeing the dry pic- 
ture at once, but offered no ideas 
for inventing such a process Then 
in a Warner Brothers’ film, “The 
Horn Blows At Midnight,” a celes- 
tial photographer snapped Jack 
Benny and pulled the finished print 
from his camera Only these remote 
relatives of the Land process can 
be found in fact or fiction 

INVENTOR LAND— No one who is 

familiar with this 38-year-old scien- 
tist’s career js surprised that he 
should make such a revolutionary 
invention When he was a boy of 15 
working m his home laboratory in 
Norwich, Connecticut, he got his 
teeth into an apparently insoluble 
scientific problem which had baffled 
able physicists for a century — how 
to make light-polanzing crystals in 
sheet form Eight years later he an- 
nounced the answer before a meet- 
ing of Harvard scientists Others had 
tried to “grow” large single crystals 
to regiment light — his solution was 
to imbed vast numbers of tiny crys- 
tals parallel to one another in a 
cellophane-like sheet, so that they 
would govern light like one huge 
crystal Light waves, which normally 
vibrate helter-skelter like a Fourth 
of July spaikler, are combed out as 
they pass through the sheet’s in- 
visible “slots,” and proceed in order- 
ly parallel rows 

Leaving Harvard, Land set up a 
plant to manufacture the sheets, 
and nearly all the light-polarizing 
articles now popular in many fields 
stem from his discovery Among 
these are sun glasses, camera filters 
to cut the sun’s glare, the circular 
light-controlling windows used on 
crack trains and airplanes, startling 
three-dimensional motion pictures 
which have been seen by many 
audiences, the three-dimensional 
vectograph films used by aerial 
reconnaissance men during the war 
to gage surface contours, and, per- 
haps most important of all, polariz- 
ing lenses and windshields, which, 


168 


SCIENTIFIC AMERICAN 


APRIL 1947 





if they are adopted, will eliminate 
dangerous headlight glare m night 
driving 

Now it looks as though Land’s 
photographic invention will eclipse 
all his other accomplishments m the 
public mmd He is confident that all 
the “ifs” have been dealt with by the 
innumerable experiments and tests 
which have been going on in his 
laboratory for many months 

PROOF TESTED — Since he built 
his first camera, he and his helpers 
have made approximately 20,000 
photographs by the new process 
These include indoor and outdoor 
shots, portraits and landscapes made 
under all imaginable conditions He 
has subjected thousands of pho- 
tographs to gruelling accelerated 
tests in equipment designed for the 
purpose In a rotatmg device re- 


sembling an enclosed fcrris wheel 
the prints are exposed to intense 
simulated sunlight in attempts to 
fade them In artificial weather 
rooms they are tested in frigid and 
torrid temperatures and high 
humidity 

All tests support Land’s belief that 
the pictures are as satisfactory for 
most purposes as those made by the 
conventional process, but there are 
certain differences in behavior Land 
recommends that his camera be 
used within the temperature range 
of 30 to 100 degrees, Fahrenheit, al- 
though he has taken good pictures 
at temperatures as high as 110 and 
as low as 15 degrees, Fahrenheit 
These bmitations, which may be re- 
moved by research now under way, 
would not seriously hamper most 
camera-users On cold days, a wm- 
ter sports photographer could slip 
the sandwich beneath his coat to keep 
it warm during the sixty-second 
period of developing and printing 

The process requires more ac- 
curate exposure than does the con- 
ventional method Correct exposure 
lies within a range of about two 
stops— that is, you can give it twice 
as much light as it should get for 
best results, or half as much This 
is about the care you would take in 
making a Kodachrome picture On 
the other hand, this process yields 
higher speed for the grade of film 
used than does the present process, 
Land points out It makes Veri- 
chrome film behave like Supijr-X 
Actually, you don’t need transparent 
film at all in some forms of thf new 
process The light doesn’t hsive to 


pass through the negative m print- 
ing, so a roll of sensitized paper will 
do just as well at a fraction of the 
cost 

OVERALL COST-That brings up 
the important question Can the 
average amateur afford to use the 
new process*^ The answers are re- 
assuring In the camera described, 
two small steel rollers, a slot, and 
the built-in kmfe blades are the only 
parts added to the standard camera 
The reagent is not very expensive, 
but of course it has to be packaged 
in the little pods and accurately 
glued to the printing paper Land 
has designed an automatic machine 
to do these jobs The paper itself 
IS somewhat less expensive than that 
commonly used. To sum up, both 
camera and materials will cost some- 
thing more than their standard rivals 
until they get into the mass-produc- 
tion stage After that, Land believes 
that photography will cost less per 
finished print than it does now He 
also points out that he is setting his 
sights for the millions of amateurs 
and he wouldn’t be thinking that 
way unless he could put the price 
wlUiin their reach 
The great appeal of such a cam- 
era to amateurs Is apparent Vaca- 
tioners and groups at reunion can 
exchange snapshots wherever they 
are, instead of trying to remember 
to mail them Names and other data 
can be written on prints before they 
are forgotten The process is self- 
correcting If you make a mistake 
in taking the first picture, you can 
take another at once The process 
can be used with either the roll or 
the film-pack type of camera For 
the latter, there can be a storage 
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compartment so that, if you wish, 
you can let your photographic sand- 
wiches accumulates and peel them at 
leisure The process can be used, 
not only with standard lenses, but 
with any special-purpose lens or 
filter, for it is identical with stand- 
ard photography up to the pomt 
where the simultaneous developmg 
and printmg takes place 

Amateurs will probably discard 
the negative after they have peeled 
open the sandwich, and will obtain 
copies either by taking another pic- 
ture or by having the first prmt 
copied In some variations of the 
Land process, the negartive can be 
used to make additional prints by 
the ordinary method 

WHAT IT CAN DO — Anyone can 
write his own list of practical jobs 
for the new process During the war, 
when portable tent darkrooms were 
used for rapid processmg. Land’s 
method would have been much 
faster and less cumbersome, espe- 
cially in reconnaissance planes TTie 
infra-red pictures of enemy instal- 
latlona which were taken in the 
dark could have been developed and 
printed at once, greatly increasing 
their value News photographers 
can return to their offices with fin- 
ished prints, saving several mm- 
utes at edition time Photographic 
copies of documents can be made 
at once, eliminating the delay now 
imposed by photostating In many 
cases the process may brmg about 
faster police identification of sus- 
pects and victims 

X-ray prints have been turned 
out by the Land process in about a 
tenth of the time needed to develop 
a film by current methods The 
prints made so far are not as de- 
tailed as the X-ray negatives com- 
monly used, but they may be of 
great value where speed is essen- 
tial They can provide a quick look 
at a fracture, and in factories they 
may hasten the job of locating flaws 
in castings 

News of the Land process has 
aroused tremendous interest among 
experts and amateurs alike It is 
roughly estimated that more than a 
billion and a half still pictures are 
taken every year in the United 
States If even a fraction of this 
work is done by the Land camera, 
the time saved in darkrooms and In 
trips to the drugstore will be Im- 
pressive 

ONLY IN NEW CAMERAS-While 

it would be simple to adapt the new 
process to some expensive cameras 
by means of a special back, adapta- 
tion of all types would be imprac- 
tical, so we may expect to see the 
process marketed in a new camera 


The Land process is described by 
Arthur C Hardy, Professor of Optics 
and Photography at M I T and sec- 
retary of the Optical Society of 
AmeHca, as ^^revolutionary as the 
transition from wet plates to day- 
light-loading film.” In Prof Hardy’s 
opinion, the prints compare favor- 
ably with those made by the stand- 
ard method He points out that 
since the Land process automatically 
reproduces contrasts correctly, it 
may be too faithful for the ‘‘creative” 
photographer who Introduces dis- 
tortions in the darkroom in order to 
obtain special effects But this will 
not concern the average man who 
wants to take pictures, nor the m- 
dustrial photographer 
Mr Land is now concentrating on 
the use of his process for black-and- 


m 9 


Rock Drilling With 

HighTemperatures, Produced by Burn* 
ing a Flux- Bearing Fuel in Oxygen, 
Melt Rock or Cause it To Spall or 
Floke Process Reduces Mining Costs 

Increasing drilling speed ten times 
over that of older methods, a new 
process for making vertical blast- 
holes m hard, low-grade iron ore is 
known as fusion piercing In this 
process, develops by The Linde 
Air Products Company, a flame, pro- 
duced by burning oxygen and a 
flux-bearing fuel in a special blow- 
pipe, is directed against the surface 
of the rock or ore The high flame 



Blost-hol* blowpipt opprooching a 
fiill-dspHi pisrcr Exf^led gronu- 
lottd ddg Is piM oroand th« hols 


white photography, and we may ex- 
pect an announcement of manufac- 
turing plans before the end of the 
year Looking toward the future, he 
can see no inherent reason why it 
cannot be adapted to color pho- 
tography Still farther ahead lies the 
motion picture fleld It is no wild 
speculation to say that movie film 
can be processed rapidly in much 
the same way if there is a demand 
for such speed In television, for 
instance, it might be useful for tak- 
ing spot movies of newsworthy 
events and lapidly putting them on 
the air There would be a great deal 
of engineering to do, but it is en- 
tirely possible that in a few years 
we will be taking home movies and 
showing them on the screen a few 
minutes later 




Flame 



Abovt Blowpipe coming oHt of hole 
ot end of ran Below A iix-incb 
blott hole prodoced by fusion piercing 
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temperature — about 4000 degrees, 
Fahrenheit — causes some kmds of 
rock to spall or Hake off, and the 
flux in the fuel causes other kinds 
of rock to melt Pressure of the 
burning gases forces the molten 
material past a water spray where 
it is quenched and broken up In 
the quenching process water turns 
to steam and the steam helps the 
gases force the quenched material 
out of the hole Equipment for com- 
mercial use IS still m the develop- 
ment stage For field tests, however, 
a truck was equipped with a port- 
able oil-field drill ng — a 30-foot 

m 

Air Drying 

Storage of Materials and Equipment, 
Without Loss Through Corrosion or 
Other Moisture-Caused Deteriora- 
tion, Now Possible Through Use of 
Equipment Originally Designed for 
Protection of Inactive Naval Vessels 


special blowpipe replacing the 
“kelly”— and with pumps, tanks, 
motors, and special recording in- 
struments A more compact and less 
complicated commercial machine 
will result when the apparatus that 
IS on the experimental rig solely for 
the purpose of collecting data is 
eliminated 

Field tests were made on Minne- 
sota “taconite” — an extremely hard, 
tough, abrasive, low-grade iron oie 
Six- inch diameter holes up to 30 
feet deep were fusion pierced at an 
average rate of 10 feet per hour, 
with rates as high as 17 feet per 


N^achines which made possible the 
major portion of the Navy's fleet 
preseivation program, popularly 
known as “Operation Zipper,” are 
now available to private industrial 
and commercial users 

Although pre-war dehumidifica- 
tion equipment found its widest use 


hour for short periods This com- 
pares with an average speed of 
about one foot per hour for drilling 
holes of similar diameter m this ore 
Speed m making blast holes helps 
reduce mmmg costs in large-scale 
operations In addition, it has been 
found that the high-temperature 
piercmg flame produces stresses in 
the surrounding ore which causes 
better fragmentation durmg primary 
blasting, further reducing costs 
Minmg men who saw the tests say 
that fusion piercing will have many 
advantages in the mining of low- 
grade ore 

in the metallurgical, chemical, and 
pharmaceutical fields and in the oil 
and gas industry, its successful use 
in the fleet preservation program 
has opened new and potentially 
greatei markets The principal prob- 
lem solved by the Navy in the 
pieservation of a ship and its ma- 
chinery and contents is much the 
same as that which any number of 
industrial and commercial organi- 
zations are facing today in the pres- 
ervation of materials and equipment 


For Preservation 



APRIL 1947 • SCIENTIFIC AMERICAN 


171 



lield 1 x 1 ttoiage Th« probleiu is 
How to prevent airborne moisture 
and atmospheric conditions from 
causing the corrosion of metals and 
mold, mildew, and general deteriora- 
tion of materials ranging from bed- 
ding to a box of chewing gxim 

In protecting machinery, equip- 
ment, and materials from the corro- 
sive effect of humidity the Navy, 
long before World War II, found 
that preservation by means of coat- 
mgs alone was not effective There- 
fore they came to the conclusion 
that the atmosphere withm the ves- 
sels of its Inactive fleet must be 
maintained at a relative humidity 
of 30 percent or less, for at this point 
general deterioration is inhibited foi 
indefimte periods 
In the application of dchumidifl- 
cation equipment to private use, the 
cost of installed equipment and 
power cost is, perhaps, of first con- 
sideration The Navy found that the 
installed equipment cost is less than 
one cent per cubic foot of ship's vol- 
ume in the majority of cases It also 
found that power cost runs well be- 
low 15 cents per 100,000 cubic feet of 
volume per day with power at one 
cent per kilowatt-hour Or, to put it 
another way The dehumidification 
power cost for a destroyer havmg 
a volume of approximately 250,000 
cubic feet is about $110 per year on 
a $7,000,000 investment 
These dehumidification machines, 
manufactured by Lectrodryer Cor- 
poration, remove moisture and gases 
from the air by the physical 
phenomenon known as solid ad- 
sorption Even though solid adsorp- 
tion is not completely understood, 
it has been demonstrated that a dis- 
tinct affinity exists between certain 
types of surfaces and the molecules 
of certain gases which causes the 
gases to attach themselves to the 
surface of the solid Actually, in ef- 
fect, the gas is condensed to a liquid 
and, in so condensing, latent heat is 
given off It has been found that 
temperature is an important factor 
In affectmg the affinity of certain 
gases for attaching themselves to 
solid surfaces The application of 
heat to the solid will cause a release 
of the adsorbed hquid This applica- 
tion of heat is known as reactivation 
and is the basic principle through 
which Lectrodryer equipment op- 
erates. 

GERMICIDAL LAMPS 

insfalM in Schools, 

Cut Rate of Absences 

\A^ HKN bacteiia-killing ultra-violet 
lamps go to school, the absenteeism 
of the pupils declines, averaging up 
to 50 percent in test results Sum- 
marizing results of a continuing 


study of ultra -violet's effectiveness, 
a spokesman for the Wratinghouse 
Electric CorporaUon stated that 
sharp decreases were reported dur- 
ing the past three years m the 
absences of both pupils and teachers 
in classrooms protected by lamps 
emitting air-purifying rays, com- 
pared with almnces in improtccted 
rooms Although more data are 
needed, evidence already accumu- 
lated joints to a good possibihty that 
ultra-violet ray treatment of mdoor 
air can reduce considerably the in- 
cidence of “pass on" respiratory 
diseases 

TURBINE BLADES 

/Require Many Complex 

Operations in Making 

Turbine blades for the British De 
Havilland Gkiblin II, turbo-jet 
engme are in themselves symbolic 
of the production problems often 
encountered in present-day manu- 
factuiing The turbme part of the 
Goblm II has 83 rotor blades ar- 
ranged around the periphery Di- 
rectly m front of this is a fixed-disk 
stator having 77 blades The movmg 
tuibine wheel, secured by studs to 



'Fir frt#" root! on furbint blodoi 

the flange of a substantial center 
shaft, is approximately 27 mches 
from tip to Up and comprises a 
solid disk with the blades held in 
slots broached to a "fir tree” form 
The root of each blade must be ac- 
curately machined to a similar form, 
inserted by light blows from a raw- 
hide hammer, and secured by peen- 
Ing-over at each side The rotor 
blades are of airfoil form and taper 
slightly in width from Up to root 

To withstand the high tempera- 
tures and stresses encoimter^ In 
service, the blades are made of hard, 
tough alloys, with a high nickel 
content The use of this material, 
however, gives rise to many prob- 
lems during manufacture, especially 
as the blades are completely ma- 
chined on all surfaces The opera- 
tions include milling, drilling, and 
broaching to very close limits. 

As received at the factory the 


stampings are of appioximate blade 
form, with a rectangular-secUon club 
at each end. One end provides mate- 
rial for the fir tree root, the other is 
a dummy end to faclhtate holding 
during various machinmg opera- 
Uons In fabricating the blades there 
IS a long knd careful sequence of 
operations and each stage must be 
done meUculously Also, each stage 
demands the best machine-tool 
equipment plus ingenious fixtures 
and so on. 

Thus, the quesUon arises as to 
whether, as gas turbmes come into 
more frequent use, such a multi - 
phaty of operaUons will contmue to 
be necessary It appears likely that 
forgings or castings much nearer 
final form will be demanded or else 
one or two special machines will be 
built to accomplish what at present 
appears to be 54 operational se- 
quences. 

COLORIMETER 

Aids in Standardizing 

Fluorescent Light Quality 

Electronic “eyes,” able to describe 
color far beyond the ability of the 
naked eye, are now being used to 
standardize the radiated colors of 
fluorescent lights and of cathode- 
ray tubes 

Applied to fluorescent hghtmg, 
the photoelectric colorimeter in- 
sures that all lamps in one color line 
will be within the limits of one 
single shade, with no “off shades” 
occurring in the line Thus, when a 
number of lamps are in use and a 
replacement lamp is needed, trial 
and error in selecting the identical 
shade is eliminated 

Used in television receiver manu- 
facture. the colorimeter, ensures a 
standardized intensity of “desirable” 
white light on the television screens 
of various sets 

The colorimeter uses a system of 
color filters Imked to photoelectric 
cells to read color Each of the 
filters shows the amount of their 
color that is emanating from the 
radiating color being tested For ex- 
ample, if a white fluorescent lamp 
were bemg tested, the red filter 
would tell how much red light the 
white light source was emitting, the 
blue filter would tell how much blue 
light was bemg emitted, the green 
filter would tell how much green 
light was being emitted, and so on 

Meantime, the photo cells, which 
transpose light into current pube 
send out different pulses for each of 
the colors in ratio to the strength 
or amoimt of these colors The 
pulses register on an indicator dial, 
and the readmga then can be 
checked against a color graph or 
chart to determine if the light being 
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One holf shorter and one third lighter than conventlonol Diesel -electrics 


tested meets the standard set The 
colorimeter is used by General Elec- 
tric Company in manufacturing 
fluorescent lights and television re- 
ceiver-screen tubes 

DIESEL SMOKE 

Confrothd by Use of Good 

Fuels, Prevention of Overloading 

Smoke from Diesel engines, long a 
cause of public complaint, is an un- 
necessary evil which can be ellnru- 
nated by keepmg engines in good 
repair, operating on good fuels, and 
by preventing overloads, claims 
Professor P H Schweitzer, of Penn- 
sylvania State College Unfor- 
tunately, he adds, smoke is elimi- 
nated at the cost of engme efficiency 
since, with current injection equip- 
ment, prevention of overloading 
throughout the entire speed range 
involves reduction of low-speed 
torque, or luggmg ability He says, 
however, that experiments indicate 
that normal engmes burnmg normal 
fuels have smoke-free exhausts be- 
tween one quarter and three quarter 
loads Light loads may cause cold 
smoke , overloads increase smoke 
density Belated injection tmung, 
poor fuel mixing, low fuel volatility, 
and low cetane number are also said 
to contribute to smokmg tendencies 

TRUCK-BORNE LABORATORY 

Gives Speedy, Non-Desfruef/ve 

Analysis of Scrap Steel 

On-the-spot steel analysis is now 
loutine at the Rouge plant of the 
Ford Motor Company, thanks to a 
mobile laboratory unit designed 
and developed by the company s 
chemical and metallurgical research 
department 

The now unit, already paymg divi- 
dends as a time saver, Is used main- 
ly for the rapid semi-quantitative 
analysis of incoming carloads of steel 
scrap and kindred operations in 
which time is of the essence This 
technique eliminates the necessity 
of transporting the samples of steel 
scrap to the chemical laboratory, 
obtaining drUlings, and analyzing 
them diemlcally 

The laboratory consists of a spec- 
troscope, chemical spot testing and 


color carbon test equipment, a 
portable grmder for spark testing, 
and a gasoline-dnven genei ator as a 
souice of power, all of which is 
mounted on a panel delivery truck 

Still another important function 
of the mobile unit is its usefulness 
in the non-destructive identification 
and sorting of finished production 
paits of identical appearance but dif- 
ferent chemical .analysis 

GAS TURBINE LOCOMOTIVE 

Seen as Possible 

Result of New Tests 

MAIN-LINE locomotive of 8000 
horsepower, but only half the size 
of a conventional Diesel-electric de- 
sign, powered by foui 2000 horse- 
power oil-buming gas turbine 
engines of a type now undergoing 
performance tests in the Westing- 
house laboratories, has been pre- 
dicted by an engmeer of that com- 
pany 

Designed to bum heavy (bunker 
C) fuel oil, so that its power output 
can be economically competitive 
with conventional rail “prime mov- 
ers” — Diesels and the familiar coal- 
burnmg steam locomotive— the light, 
compact new gas tuibine generator 
occupies a space only three-and- 
onc-half feet wide, 26 feet long, and 
SIX feet high It has the additional 
advantage of quick stalling, a long- 
suflered handicap of steam locomo- 
tives 

This gas turbine, which has been 
under development since the latter 
part of 1943, and has been running 
on the test stand since early August 
of last year, was not designed 
specifically for locomotive use, but 
rather is intended to provide basic 
operatmg data and to define design 
problems for a simple, efficient power 
plant with many possible apphea- 
tions 

Although dimensions were inten- 
tionally held to those which would 
be practicable for locomotive drive, 
such a unit might also be used to 
advantage m marine, central sta- 
tion, and industrial applications 

The power plant now on test Is a 
simple axial-flow unit of the “open 
cycle” type, in which air from the 
atmosphere is sucked Into one end, 


compressed and mixed with fuel oil, 
whi^ is then burned to bring the 
air temperature to 1350 degrees, 
Fahrenheit, and finally exhausted 
back to the atmosphere after the 
turbine has extracted the useful 
power from the air’s heat 

HORIZONTAL FURNACE 

Burns Low-Grode Coal 

With No Slag Troubles 

Development of a new method of 
burning crushed coal by using a 
horizontal cyclone burner has as 
one of its features its ability to bum 
low-grade coal having low fusion- 
pomt ash, with the removal of bet- 
ter than 80 x>€rcent of the ash in 
molten foim as slag tapped from the 
furnace This results not only in rela- 
tively clean gases passmg over the 
hcat-absoibing surfaces of the unit, 
but also in much cleaner stack gases 
than IS the case with other methods 
of coal firing 

The performance of this horizontal 
cyclone burner has definitely proved 
the principles involved to be soimd, 
providing a simple, reliable, and ef- 
ficient means of burnmg coals, par- 
ticulaily of the poorer grades hav- 
ing a high percentage of ash with 
low burning temperature 

Some years ago, the Babcock and 
Wilcox Company approached the 
problem of utilizing advantageously 
the generally considei ed undesir- 
able characteristics of the ash in 
coal It was felt that if the ash liber- 
ated fiom the coal upon combustion 
could be kept m the furnace, it 
would be possible not only effec- 
tively and efficiently to use poorer 
grades of coal, but at the same time 
to elinunate largely the slag-clean- 
ing problem so prevalent m both 
stoker- and pulverized-coal firing 
And by inei easing the late of burn- 
ing of the coal, the size of the fur- 
naces necessaiy for a given capacity 
could be reduced This would re- 
sult in a reduction in the cost of 
making steam, wluch would be at- 
tributable to decreased capital ex- 
penditure for the equipment in- 
volved, as well as savings in its op- 
eration and mamtenance 

If crushed coal is admitted tan- 
gentially to a cylindrical burner m 
a stream of air at a sufficiently high 
velocity, the particles of coal will be 
thrown to the surface of the cylmder 
and will be earned m the air stream 
along the wall of the cylinder in 
the form of an mcreasing-pitch 
helix until the energy of the enter- 
ing stream of air has been dissi- 
pated. 

If, in addition to the primary air, 
sufficient secondary air for complete 
combustion of the coal is admitted 
in a path parallel to the primary air 
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and coal, and at a coi respondingly 
high velocity, and if at the same time 
the temperature is sufficiently high 
to promote and maintain combus- 
tion, the volatile matter in the coal 
will first be distilled and burned, 
then the remaining carbon will be 
burned, and finally the ash will be 
left 

Provided the fusmg temperature 
of the ash is lower than the tem- 
perature obtained on combustion it 
will be m a molten state as slag This 
resulUng slag, due to the energy in 
the stream of products of combus- 
tion, will be m contact with the 
surface of the burner, so that it 
becomes entirely coated with molten 
slag 

By mclming the axis of the cylin- 
drical burner, the molten slag will 
drain toward its low point, from 
which it can be removed continu- 
ously As this molten-slag surface 
of the burner is established, further 
crushed coal admitted with the pri- 
mary air, on being thrown to the 
surface of the burner by the energy 
of the conveymg air, will be caught 
by the slag 

The movement of the slag on the 
surface of the burner, due to its vis- 
cosity, is very much less than the 
velocity of the entering air, and this 
provides an intense scrubbing action 
of the high-velocity air on the com- 
bustible particles of the coal en- 
trapped and moving with the slower 
movmg film of molten slag, with re- 
sulting extremely high combustion 
rates 

METAL STRENGTH TEST 

Reveals Durabiltfy Under 

Operating Conditions 

Breaking, twisting, and bending 
hard metals with compressed air is 
the new method recently developed 
to determine the strength of metals 
and alloys 

An air-pressure machme, the op- 
erating principle of which is sim- 
ilar to that of a slide trombone, is 
used to vibrate metals and alloys at 
their natural frequencies until they 
crack or break under the stress and 
strain, thus determining their dura- 
bility for actual operating conditions 
This is declared to be the most rapid 
method of fatigue testing known and 
IS expected to bring radical changes 
m that field 

Ongmally developed to test gas- 
turbine buckets, the device has 
proved so efficient and adaptable 
that, accordmg to F B Quinlan, 
General Electric engmeer who de- 
signed the new machine, it will un- 
doubtedly have wide industrial ap- 
plication 

The operating mechanism consists 
of a tuned air column in which the 



Tuned Qtr cofumn con produce itresies 
up to 100,000 pounds per square inch 


tuning is accomphshed by decreas- 
ing the length of the air path, much 
as a trombone player changes the 
tone of his instrument by moving 
the slide 

Metals or parts of equipment to 
be tested are attached to a piston, 
which fits loosely into two cylinders 
Air pressure is directed through the 
cylinders so that it vibrates at the 
same natural frequency as the metal 
being tested An optical system is 
used to measure the amount of vi- 
biation, while an electric meter at 
the base of the machine records the 
resonatmg frequency of the piece 
bemg tested Charts are kept to de- 
termine the number of stress re- 
versals the metal can withstand be- 
fore it fatigued 

The machineTfes produced stresses 
as high as 100,000 pounds per square 
inch, with no more air being used 
than that supplied by the average 
vacuum cleaner 

The fatigue- tester has no moving 
parts to wear out, as nothing moves 
but the piece of metal under test 

STARCH AND ALCOHOL 

From Potatoes Boosted by 

Use of DDT 

P OTATOES of finer flavor and more 
alcohol for industry are promised 
by using DDT on the potato crop, 
according to a report by Dr Charles 
A Brautlecht of the University of 
Maine to the American Chemical 
Society’s Division of Agriculture and 
Food Chemistry 

A spray or dust of DDT at little 
cost to growers, Will, says Dr Braut- 
lecht, protect the potato plants from 
diseases and peir^t Maine farmers 
to return to growing the once popu- 
lar and better tasting Green Moim- 
tain potato, which lost its popularity 
m recent years because of its sus- 


ceptibility to insect-caused diseases 
Not only do Green Mountain po- 
tatoes taste better, Dr Brautlecht 
points out, but they have a 2 percent 
higher starch content than the 
Katahdm variety, now largely 
grown m Marne, which leads all 
other states m potato production 
Increased starch content has great 
significance for modernized starch 
factories and the potato alcohol in- 
dustry, the report explains Although 
production of potato alcohol will not 
be able to compete with industries 
producing denatured or power al- 
cohol from low grade corn, waste 
petroleum, or acetylene, it will have 
many uses, Dr Brautlecht predicts 
Potato alcohol will improve cer- 
tain alcoholic beverages by blend- 
ing and will also be utilized in hos- 
pitals where high quahty alcohol is 
needed, in druggist’s preparations 
and in French type perfumes, he de- 
clares 

The manufacture of potato starch 
in the United States is leviving, and 
the new potato alcohol industry is 
getting well under way, as a result 
of modernized equipment 

ACRYLONITRILE 

Aids In Making a 
Wide Vonefy of Products 

A GREAT diversity of articles, rang- 
ing from diugs and insecticides to 
plastics and lubricants, can now be 
made fi om acrylonitrile, a com- 
ponent of Buna N synthetic lubber 
according to Dr H A Biuson of 
The Resinous Products and Chemi- 
cal Company 

Important during the war in the 
manufacture of synthetic rubber and 
of the synthetic drugs which took 
the place of quinine in the treatment 
of malaria, acrylonitrile was also 
the basic raw material for acrylate 
plastics 

Acrylonitrile will react with thou- 
sands of compounds contaming hy- 
drogen With starch or cellulose it 
forms transpaient films like cello- 
phane and tough synthetic fibers 
like rayon, and another compound 
which IS especially poisonous to the 
destructive Mexican bean beetle 
Other reactions produce drugs, sol- 
vents, sizing materials for textiles 
lubricants, and softening agents foi 
plastics, Dr Bruson declares 

RADIATION METER 

Forfob/e for Agricultural, 

Weather, and Other Research 

Small and portable, a new, com- 
pletely self-contained radiation me- 
ter provides a direct indication of 
radiant-energy intensity and is in- 
tended primarily for measurement of 
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solar radiation Thus, the instrument 
can be used for the investigation of 
the effect of solar radiation on agri- 
culture, studies concerned with the 
weather, laboratory teats of the ab- 
sorption or transmission properties 
of materials through the visible, and 
mto the infra-red, spectrum, and 
for general use by government 
agencies, mdustrial laboratories, and 
advanced educational mstitutions 

The meter consists of two major 
components — a radiation receiver, 
which IS mounted m a metal en- 
closure on the top of the case, and 
a D’arsonval-type mdicating instru- 
ment which IS connected to the re- 
ceiver output leads 

The radiation receiver is a sensi- 
tive thermocouple of the total radia- 
tion type It IS sensitive to radiation 
of wave lengths from 0 3 to 3 5 
microns 

The indicating instrument is a per- 
manent-magnet, moving-coil milli- 
voltmeter The scale length is 1 5 
inches and the range of the meter 
IS zero to two gram-calories per 
square centimeter per minute Ac- 
cuiacy is within 5 percent of full- 
scale value Net weight of the 
General Electric meter is six ounces 
Calibration is accomplished by ex- 
posing the instrument under test 
and a standard precision radiation 
meter, to a source of radiant energy 

METEOROLOGICAL RADAR 

Provides Forecasters 

with New Weather-Eye 

N^ore accurate weather forecasting 
IS promised by radar techniques 
developed by the An craft Radio 
Laboratories at Wright Field In one 
method, a 450-pound radar set is 
carried aloft m a weather recon- 
naissance plane The radar operator 
scans the surrounding air and ob- 
serves a picture of cloud formations 
on a special cathode-ray tube that 
indicates approaching storms at a 
distance of 100 to 200 miles Ground 
radar sots also are used to locate 
storm thunderheads 

To obtain data on wind velocity 
and direction at various altitudes 
ground radar is used to track bal- 
loon-borne metal foil reflectors 
These can be traced in their ascents 
to as high as their bursting point 
about 100,000 feet above the ground 
Visual observation of the balloons 
the technique usually employed, is 
impossible at this altitude and wind 
data m the stratosphere cannot thus 
be obtained With the radar method, 
the pulsed beam transmitted by the 
radar is reflected by the metal foil 
back to the receiver on the ground 
The distance of the target is shown 
on the cathode-ray tube and the di- 
rection is obtained from the eleva- 


tion and azimuth bearmg of the 
radar antenna Speed and direction 
of the wmd can then be computed 

CARGO CONTAINER 

Adds Four Tons to 

Transport Plane Capacity 

The Lockheed Constellation ordi- 
narily carries a better than “re- 
spectable’’ passenger and cargo load 
at Its cruismg speed of 300 miles 
per hour Now with a so-called 
Speedpak mounted under the fuse- 
lage, it will be able to carry an 
additional four tons of cargo foi 
flights up to 1500 miles in length 
The Speedpak is a sleek, stream- 
Imed, all-metal cargo container with 
a built-m electric hoist, which fits 
snugly on the under side of the 
fuselage, and which can be lowered 
to convenient height for loading 

At terminals the Speedpak can be 
loaded with baggage or cargo with- 
in the terminal, rolled into position 
prior to flight, and quickly raised 
and locked into position The cargo 
container is 33 feet long, 7 feet wide, 
and 3 feet deep with a total volume 
of 395 cubic feet Weight empty is 
1700 pounds, while with top cargo 
load its gross weight is 10,000 pounds 



Ten mile per hour speed decrease is the 
only effect on the plane's performance 


Cruising speed is not decreased 
more than 10 miles per hour when 
the container is in place and the 
interior capacity of the fuselage for 
either passengers oi cargo is in no 
manner disturbed Conversion from 
service with the Speedpak container 
to normal operation without only 
takes two minutes 

METAL FATIGUE 

Is Caused by Crystal 

Juncture, Mefa/Zurgisf Claims 

A new concept of the fundamental 
reason why certain metals get 
“tired” and fail from fatigue — one 
of the oldest and most bafilmg prob- 
lems in mechanical science — has 
emerged from research conducted 
by H O Walp, chief metallurgist for 
SKF Industries 

The fatigue phenomeon — the 


strange behavior of metals that re- 
sults m their break-down under re- 
peated stress — accounts for more 
failures in modem engineering prac- 
tices than any other single factor 
No fundamental theory of fatigue 
IS yet universally accepted, despite 
the fact that research on the prob- 
lem has been gomg on for genera- 
tions 

The puzzle, Walp explains, is this 
What happens to the properties of a 
steel object, like an automobile axle 
or ball bearing, that causes it even- 
tually to crack m a certain spot 
when placed under repeated stress'^ 

The metallurgist believes he has 
found the answei, at least with re- 
spect to extremely hard steel nor- 
mally used m the manufacture of 
high-precision beanng He explams 
it this way 

“Steel, like all metals, is crystal- 
line In the carefully heat-treated 
parts of bearings these crystals are 
extremely minute, but they are still 
crystals 

“The cohesive forces are stronger 
within any one crystal than they 
are across the boundaries of adjacent 
crystals It seems reasonable to con- 
ceive points where two, three, or 
more crystals meet and where the 
cohesive forces are particularly 
weak 

“In a running bearmg, the maxi- 
mum resultant stress is a little be- 
neath the surface of the race, or 
rolling member If such an unfor- 
tunate crystal juncture happens to 
be in this area of maximum stress, 
it may furnish the startmg point foi 
a fatigue crack ” 

LOW-COST OXYGEN 

May Soon Be Available 

In Great Quantity 

New plants for the conversion of 
natural gas to liquid fuels will create 
new demands for huge quantities of 
oxygen at high concentration, yet 
not quite so pme as the cylinder 
and liquid oxygen now regularly 
produced The need for oxygen in 
this Synthine process is giving first 
impetus to the construction in this 
country of plants to produce oxygen 
of 95 percent purity at a rate of 
several-score tons per hour The 
first two units are each expected to 
produce some 42 tons per hour 
(more than a million cubic feet) 
at hitherto unattamable low costs 

Success of this first installation 
now planned for Brownsville 
Texas, will be watched with special 
interest by blast furnace operators 
and producers of sulfuric acid, smee 
concentrated oxygen available at the 
expected low costs would materially 
enlarge outputs of their plants and 
thus reduce their costs 
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New Products 


and 

Processes 


SALVAGE TOOL 

Enab/es Sp/iMree 

R^cktmafion of Lumber 

Expected to find special favor with 
contractors and builders is a tool for 
use in the redemption of old lumber 
m razing jobs Thus far, in tests to 
which it has been subjected, it has 
proved successful in the split-free re- 
moval of sheathing, siding, flooring, 
and other lumber Known as Bord- 
Pri, the tool lifts lumber with such 
care that no cracks, splits, or breaks 
occur to lower its re-use value Even 
adjoining pieces of tongue-and-groove 
flooring and shiplapped siding can be 
picked up without damaging them 

When butted against the boards to 
be removed, this tool, produced by the 



Lumber talvoged with minimum effort 


Maco Corporation, hugs adjacent stud- 
ding and the extended hp supports it 
for positive leverage when pressure is 
applied to the handle The equal dis- 
tribution of pressure by this leverage 
action lifts the entire end of the board 
with no splitting or cracking 

STEEL BASEBOARD TRIM 

Is Decorafrye Raceway 

For Low Pofenfial Wiring 

STEEL quarter-round, % inch by ^4 
Inch, which serves as a baseboard trim, 
as a raceway for low potential wirmg, 
or as trim for standard Plug-In Strips, 
Is installed without the use of nails, 
screws, or fasteners Projecting down 
from the back of the quarter round 
at three-inch intervals are integral 
steel prongs When installed, these 
prongs are pushed down behmd the 
baseboard or the Plug-In Strip, their 
design and positioning exerting a ten- 
sion th^t holds the quarter-round 
snugly in place Known as Lopo-Trim, 



Quortsr-rottikl concssli wirsi 


It is produced by National Electric 
Products Corporation In six-foot 
lengths for rounding external or in- 
ternal corners, eight inch by eight 
inch two-piece matching elbows are 
available 

Lopo-Trim has been approved for use 
as telephone wire raceway It can also 
be used as a raceway for such other 
low potential services as buzzer and 
inter-communication wiring 

ELECTRONIC AURM 

Con Sound Warning at 

Many Points, Simultaneously 

P REVENTION of lofis of life in hotel and 
other fires is possible through the use 
of an electronic means of transmitting 
emergency warnings to all necessary 
locations instantly This communica- 
tion system, known as Comtone which 
utilizes the electric light wiring to 
carry music, announcements or Are 
alarms to each room of a hotel or simi- 
lar building, is wired to reproduce the 
radio programs of four major networks, 
and also to provide a fifth “silent” 
channel which is always kept open and 
instantly available for emergency 
warnings or other messages Even 
when the receiver is apparently turned 
off, this fifth channel is actually open, 
and through it can be broadcast a fiw 
warning, giving the guests directions 
for escaping In the tune it would 
take a switchboard operator to tele- 
phone an alarm to one room, the en- 
tire hotel could be alerted to the fire 
danger by the use of Comtone 

PETROLEUM RESIN 

Forms Quick-Drymg 

Coat on Hard-fo^Paint Surfocti 

Known as A-resln, a new synthetic 
surface-coating which can be success- 
fully applied to iron, brass, bronze, 
aluminum, and highly polished metal, 
in addition to wood and steel, has ex- 
cellent qualities of adhesion, flexibility, 


and wetting power which particularly 
fit it for use on surfaces difficult to 
coat with ordinary paint As a baked 
priming coat on automobiles it is hard, 
durable, light-fast, and chemically re- 
sistant An A-resin can-coating that is 
only 2/10, 000th of an Inch thick re- 
mains luibroken even when the metal 
sheets are stamped and punched This 
petroleum derivative withstands the 
pasteurization treatment of 20 minutes 
under 15 pounds of steam pressure at 
250 degrees, Fahrenheit, and is un- 
affected by the extremely high acidity 
of grapefruit and certain other canned 
fruit and vegetable juices A-resm pig- 
mented films air-dry quickly, have good 
light stability, and retain a high and 
lasting gloss 

It also promises good results if used 
as a base for textiles, footwear, and 
rubber adhesive 

A-resin was developed by the Stand- 
ard Oil Company (New Jersey) to sell 
at prices that compare most favorably 
with other synthetic resins It is » 
short-oil -length resin, which means 
economy of drying oil 

There are several types of the resin, 
and a fair-sized plant soon will be pro- 
ducing the new materia) in commercial 
test quantities 

PLASTICS RIVETS 

Are Clinched 

Without Shock 

\A/ HEN used on fragile materials, 
acrylic fasteners, developed by the 
Douglas Aircraft Company, can be 
clmched without shock by simply heat- 
ing and expanding the Hvets with air 
pressure After formmg a strong, dur- 
able bond, the exposed parts of the 
rivet may be turned into novel decora- 
tive effects by further heat application 
and forming the plastics into a variety 
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of whtkpen Both solid head and hollow 
shank rivets can be made by the new 
process. The heat^xpanaion method of 
insertion allows the shatter-resastant 
rivets to, be used as “blind” fasteners 
where only one side of the assembly 
is accessible If a rivet is found defec- 
tive after fastening, it may easily be 
withdrawn by heating the flattened 
end with a hot rod, reducmg the end 
to the original shank shape If desired, 
rivets may be redriven 
Since ^e new Plexiglas rivets will 
not rust or corrode, they are ideal for 
use in radio or high-frequency appara- 
tus or in food containers where metal 
cannot be used. Their feather-light- 
ness (half the weight of glass) plus 
their clarity offers a new type boning 
in decorative appbcations Plexiglas 
rivets are available in a wide variety 
of colors, ranging from light tints to 
deep tones, permitting manufacturers 
to match product colors 

ROUGHNESS TESTER 

A New Aid in 

Rubber Production 

SciENTiriCALLr measuring roughness, a 
property left previously to visual esti- 
mation, a device called the Rugosim- 
eter is a development which prom- 



Guesiwork eliminated by the accurote 
evaluotion of sheet lurfoce textures 


Ises to be of great use to the rubber 
industry When sheets of rubber are 
rolled out for production of rubber 
footwear and other products, their sur- 
faces are often too rough and buckled 
for use The Rugosimeter, by givmg a 
measure of this processing defect, will 
help determine and elimmate the 
causes 

After many years of developing rub- 
ber testing devices, the United States 
Rubber Ompany presents the rough- 
ness tester as a new step toward mak- 
ing rubber technology a precise science 

It operates by measuring the re- 
sistance to the passage of a stream of 
compressed air between the rough sur- 
face being tested and a smooth plate 
resting upon it If the rubber surface 
is rough, the air passes easily through 
the “valleys” If the surface is nearly 
smooth, the air has difficulty in getting 
through Ihe resistance to the passage 


of air through these Irregular channels 
is measured by comparison with the 
resistance offered by an adjustable 
needle valve 

CHEMICAL FEEDER 

Reduces Troubles 
In Wafer Sysfems 

CiDMUERCiAL, institutional, or indus- 
trial establishments having corrosion 
or scale difiicultiet in their hot- water or 



Woter treatment unit disassembled 


cooling-water systems — whether using 
13,000 or 1000,000 gallons per month — 
will find an answer to their problems 
in one of a series of feeders by which 
Micromet, a scale- and corrosion-con- 
trol chemical, can be fed into the wa- 
ter lines with simplicity and low cost 
The feeders hold up to 20, 50, or 300 
pounds of Micromet at one charge The 
chemical dissolves slowly, at a rate of 
25 percent per month, so that only 
that much of the initial charge needs 
to be renewed each month 
The amount of chemical requned, 
and the size of feeder, depend on the 
tsrpe of water trouble encountered and 
the amount of water to be treated For 
corrosion, the 50-pound feeder, for ex- 
ample, will handle up to 150 000 gal- 
lons of water per month For hard 
waters producing lime-scale it will 
handle up to 300,000 gallons The 
larger feeder, according to Calgon, Inc 
will handle up to 1,000,000 gallons of 
scale-producing water per month, while 
the sipaller type of feeders will handle 
as low as 3000 gallons per month 

RADIUS BRAKE 

Forms Low Ductile Mafenalt 

Without Danger of Fracture 

Designed specifically for the precision- 
forming of duraluminum, chrome 
molybdenum, ruat-resistant and spring 
alloys, and various other low ductile 
materials, a newly developed radius 
brake reduces the possibility of frac- 
ture or disintegration at the line of 
forming Easily-changeable forming 
bars wHh established radii of 0, 1/16, 
3/32, 1/8, 5/32, 3/16, and 7/32 inch are 
available with this unit 
With great versatility of operation, 
this brake, developed by the 0*Nell- 
Irwin Manufacturing Company, can be 
easily adjusted to produce an almost 
unlimited variety of shapes, improved 
gages, supports, and clamping devices 



Eoiiiy adjusted for increased versatility 


insure precision of forming With all 
levels conveniently located, and with 
roller-bearings installed, operator fa- 
tigue is kept to a minimum 
When this newly designed brake is 
used with the manufacturer's shears 
and benders, complex precision parts 
may be formed out of plain sheet metal 
on a pioduciion-hne duplication basis, 
without the use of dies The shears, 
benders, and biakcs are all available 
in a wide variety of sizes and capacities 


DRILL PRESS ADAPTER 

Permits Accurate Drilling 

Without Jigs 

^^DAPTABLE to the column of most 
small, popular-make drill presses, an 
aluminum alloy attachment displaces 
all but the most complex drill jigs inas- 
much as it firmly and accurately holds 
interchangeable drill bushings close to 
the work Perfect alinement of spindle, 
column, and adapter is accomplished 
through an eccentric aiming bushing 



in the adapter head which when once 
set needs no further adjustment Filler 
bushings cover the range up to Inch 
Stops to locate the piece to be drilled 
are attached to the press table or di- 
rectly to the adapter As the work is 
not enclosed, chip interference is en- 
tirely avoided This tool supplies a rigid 
bushing support to the drill or end mill 
In addition to the spindle chuck, thus 
preventing any inclination of the drill 
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to drift, before or while drilling; Chat- 
tering in milling operations is elimi- 
nated for the same reason Such ac- 
curate control of drills is attained with 
this attachment, made by Aetna Manu- 
facturing Company, that overlapping 
holes can be drilled without punch 
marks and without any indication of 
run-out This has been done with a 
drill as small as 1/32 inch in diameter, 
and 1/4 inch holes can be drilled more 
than six inches deep with as little as 
006 inch drift 

PAINT BRUSH LAUNDRY 

Reconditions Brushes 
Without Chemicals 

Removtnq all caked paint from bristles 
and heels, refinishing handles and fer- 
rules, and reshapuig bristles, a paint 
brush reconditioning service claims to 
be able to restore even the most hope- 
less looking brushes The process used 
in restoration by the S^auss Paint 
Brush Laundry, originator of the ser- 
vice, envolves no soaking or harsh 
chemicals, and each brush is marked to 
prevent mixup Repairs on brushes 
with loose bristles, or damaged ferrules 
or handles, are done at a slight extra 
cost, and brushes mailed to the plant 
(pick-up service is available m the 
New York metropolitan area) will be 
returned, reconditioned, in approxi- 
mately two weeks 

FLEXIBLE FLASHLIGHT 

Illuminates Work, 

Leayes Hands Free 

ITH its bulb mounted on the end of 
a flexible metallic tube, a new flash- 
light throws a brilliant, uniform light 
into otherwise inaccessible areas The 



Holds position to which It is bent 


tubing can be bent at any angle and 
will remain in the adjusted position, or 
it can be wound around a pipe 09 rod, 
leaving hands completely free; The 
flashlight, made by the Holub Indus- 
tries, Inc , uses standard bulbs and bat- 
teries, and is available in three sizes 

PRESS SHIELD 

Protects Operator, Does 
Not Obstruct Work 

Custom built to fit power presses used 
In blanking operations, a new safety 
guard, has a transparent Plexiglas 
shield located near the front to pro- 
vide the press operator with an unob- 


structed view of the blanking operation 
Since the plastics shield Is shatter -re- 
sistant and splinter-proof it also pro- 
tects the operator from flying metal 
particles Called the Junkln Swinging 
Die Closure, the guard is mounted in 



Guard tn operating position 


an adjustable frame permitting hori- 
zontal movement to accommodate any 
change in power press operation If 
necessary, the plastics shield may be 
swung up and out of the operating po- 
sition to allow adjustment of the pow- 
er press The guard also permits easy, 
safe access to the dies when necessary 

CASEIN BRISTLES 

Look L/ke Nature's, 

But Cost Less 

Successful commercial application of 
Its development for making bristles 
from casein, has been announced by 
the United States Department of Agri- 
culture Research on the new product 
was initiated four years ago to find a 
suitable substitute for imported natural 
bristle 

The artificial bristle is made by ex- 
trusion of a mixture of casein and 
water through a suitable die, and then 
subjected to finishing operations The 
final product is round in cross section 
and has a black color comparable to 
that of horsehair or pig bristle Like 
other artificial fibers, it can be pro- 
duced in any length desired and m a 
range of diameters Of many possible 
uses, the low-cost bristle is particularly 
adapted to the construction of paint 
brushes since it is resistant to oils and 
organic solvents 

Casein from waste skim milk is the 
mam constituent used in making the 
bristle product, but it is possible that 
other protein materials derived from 
agricultural commodities may also be 
employed 

WELDING ELECTRODE 

Mokes Welding of 

Special Steels Practicable 

To SIMPLIFY the welding of high-sul- 
fur, free-machining steel, and of cer- 
tain high- tensile, low-alloy steels, a 
new electrode, knqwn as Shield -Arc 
LH-70, has a low-hydrogen, low-mois- 
ture coating and u designed for use 
with DC 

Welding currents used are high in 
comparison with other all-porition- 
type electrodes, and the electrode 
makes possible a weld in less time, ac- 



Shield swingt, givii accesi to die 


cording to The Lincoln Electric Com- 
pany Pre-heating of high-tensile, low- 
alloy steels can be eliminated or large- 
ly reduced, it is said, and welds of 
exceptional toughness can be made on 
high-carbon and other steels which 
tend to show under-bead cracking 
when welded with the usual type of 
electrodes Also, weldmg high-silicon 
electrical sheet steel is practicable whh 
the new electrode and high-sulfur 
steels can be welded as readily os low- 
sulfur mild steel * 

An interesting application for the 
electrodes is seen in the arc welding of 
materials to be enamelled AVhere it 
was formerly necessary to heat-treat 
the vessels after welding to drive out 
the hydrogen m order that the enamel 
would not bubble and peel, enamel- 
ling may now be done without heat 
treating 

SURFACE GRINDER 

fs Manually Controlled for 
Working to Close Tolerances 

Hand operated and featuring smooth, 
easy table action, a new grinder has 
hardened gears running in needle- 
bearings and driven by a 16 inch hand 
wheel The one-inch cross-feed screw 
located in the center of the saddle as- 
sures smooth, accurate, cross-feed ac- 
tion The grinder has heavy, deep “V” 
ways between the saddle and base, and 
one flat way between the table and 
saddle All ways are hand scraped and 
a gravity feed oiling system lubricates 
them 

Another feature of this grinder is 
the cartridge type direct-drive spindle 
as standard equipment This spindle 
has prcciAJon ball-bearings throughout, 



For prtcisc tptcialized grinding 
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with automatic take-up for wear The 
direct coupled one horsepower motor 
and the spindle itself are statically and 
dynamically balanced, and are totally 
enclosed This hand operated grinder, 
a product of the Do-All Company, is 
designed for tool rooms requiring spe- 
cial grinding operations to extremely 
close tolerances 

QUICK-CHANGE BITS 

Employ Same Shank 

For All Size Borings 

Speeding and simplifying the process 
of changing bits, a new set of wood- 
boring tools consists of one shank and 
a number of changeable boring heads 
In use, the operator simply loosens a 
set screw and inserts the desired size 
quick-change boring head The head 
locks securely with a positive-seal pre- 
cision fit, the set screw acting merely 
as a safety lock 

Even when boring the hardest woods 
the new-type bit requires no forward 
pressure This is made possible by the 
extra long cutting edge of the boring 
head and by the specially designed le^d 
screw which actually pulls the tool 



Boring heods ore chongeoble 


through the wood There are no flutes to 
bind or clog The boring heads are made 
of high carbon tool steel, heat-treated 
to assure long life, and are easily sharp- 
ened The smooth, flutcless shank of 
heat-treated chrome-moly steel per- 
mits drilling of exceptionally deep 
holes, and the long lead screw with its 
diamond point eliminates splitting This 
new bit, made by Bruno Tools, bores 
easily on an angle and is particularly 
well suited for cutting dowel and bolt 
holes 

FORMALDEHYDE POLYMER 

Serves as Plasticizer, 

Solvent, or Fuel 

Triojcane, a polymer of formaldehyde 
useful in a wide variety of present-day 
industrial applications, is now available 
for commercial distribution Although 
discovered in 1885, it wasn't until very 
recently that a practical process for its 
manufacture on a commercial scale was 
developed Trioxane, now produced by 
E, I du Pont de Nemours and Com- 
pany, Inc^ is a colorless, plastic, 
crystalline solid A sweet odor, re- 
sembling that of chloroform, is a dis- 
tinctive characteristic of trioxane, with 
no trace of the formaldehyde odor re- 


maining It ignites instantly and burns 
with a very hot, non-luminous, clean, 
odorless flame, a property which sug- 
gests Its utility as a packaged fuel for 
campers, picl^ckers, and hunters 
Readily soluble in alcohols, ketones, 
ethers, esters, chlorinated hydrocarbon 
solvents, and aromatic hydrocarbons, 
Inoxane, in molten state is itself an 
excellent solvent for many organic sub- 
stances, including phenol, naphthalene, 
vegetable oils, fatty acid amides, urea, 
and, in the presence of water, the pro- 
tein, zein These properties indicate the 
use^lness of trioxaM as a plasticizer 
of other materials In cases where its 
volatility is not objectionable Trioxane* 
zein compositions, for example, arc 
believed to present many potential ap- 


plications in coatings and as plastic ag- 
gregates 

Its solubility In most types of organic 
nuterials makes possible the use of 
trioxane as an Intermediate in organic 
reaction media In such anhydrous 
media, tnoxane is stable if the system 
is neutral or alkaline Small amounts 
of strong acids or acid-forming sub- 
stances cause the compound to de- 
polymerize to monomeric formaldehyde 
at a rate that may be readily controlled 
by regulating tlie amount of catalyst 
and the temperature 

By this means, trioxane added to a 
reaction mixture forms a system that 
18 stable until the required catalyst is 
added to cause depolymerization The 
properties of this new product make 
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ASSEMBLE YOUR OWN BINOCUURS 
Complefs Optics I Complete Metol Ports * 
(Delivery on Binocular Sets Beginning January ^th) 
Save More Than Yi Regular Cost 

\RMY 8 7x5# BINOOULAKS 
Here • an unuaual opportu- 
nity to secure a fine fOt of 
UlnocuUrs at a aubatantlal 
savins of money Offered here 
are complete eeU of Qptlcs 
and Metal Parta for the 
Army b M-18 7 x 50 Blnocu 
lar» (M It li not the water 
prout model) These compo 
neiiU are new and all ready 
fur assembly We supply full 
Innlruclloni Limit — i set of 
Metal Parts and 1 set of 
Optics to a customer 

METAL PARTS-*Bet Includes 
<'11 Me^al Part* — comnletely 
finished — for assembly of 
7 X &u Binoculars No machining required Bodies 
have been factory hinged and covered A sturdy 
brown leather Binocular Carrying Case U in 
cludrd with each set of Metal Parts 
Hioek # 524 8 7 x 60 MeUl ParU SS5 #0 Postpaid 


TO KEEP POSTED an aU a«r MW 
Optical Items send 1#^ and ynr name 
and address to get on ear regnlar 
nasta maUlng list 



OPTICet*~Set includes all Lenses and Prisms you 
need for assembling 7 x 50 Binoculars These Op 
ties are In excellent condition perfect or near 
perfect — and have new low reflection coating 
ntoik «515Z S 7 X 50 Optics liS •• Postpaid 

NOTICSt tt you buy both the Binocular Optics and 
the Binocular Metal Parts your purchase become^ 
subiect to ’0% Federal Etclte Tax Be sure to add 
oifiount covering tax to pour remittance or your 
order tannof be filled 

ARMV 8 • X 1# BINOCUI AR8 

No Carrvlng Case with any Sets shown below 
I None yet available In Surplus Market) M UAJ 
sets are waterproof model M 3 sets are not water 
proof I imit — 1 set to a Customer on all Sets 
shown below 

COMPLETE OPTICS A JIfFTAL PARTS — Model 
M 13AL • X SO Binoculars Everything you need 
ready for sssembly When finished will look like 
a regular factory Job coating $103 to $130 The 
Optics arc new in perCkcl or near perfect oon 
dltion Have new low reflection coating Metal 
Parts are new and perfect all completely ftnlihed 
No machining required Bodies factory hinged and 
covered Complete assembly InstrurUotjs included 
Stock « gS# 8 $4# M Poetpald 

plus fg M Ux » Total $4$ M 

COMPLETE OPTICS * METAL PARTS — Model 
M 3 6 X S# Blnooalare The Optica In this set 
are new perfect or near perfect Prism* have now 
low reflection coating Factory mounted Eye Piece 
and Objective Assemblies not coated Metal Parts 
arc perfect new ready for assembly When rtn 
Ished this will look like a regular factory Job 
except a name has beea filed off a co^or plate 
No machining required Bodies factory hinged 
and covered 

Stock XMl 8 WOO Postpaid 

plus IT 0# tax — Total .. 943 $• 

METAL PARTS ONLY — Model M UAl. 6 x SO 
Binoculars No Optica Same Metal Parta as de 
scribed for Stock k530 8 

Stock # m S 6 X 30 Metal ParU 125 0# Postpaid 

METAL PARTS ONLY ^ Model MS $ x 30 Btnoc 
Ulan No Optics Some machining on these Metal 
Parts required Bodies hinged and Priam Shelf 
holm placed but you must tap Uiem Prism 
Shelves have been milnlned Blx lead spiral 
focusing threads have been cut Some leu dUB 
cult components you mutt thread and maonmo 
younelf but all material yoa need Is furnished 
except body covering material and Optics 
Slock #931 S 5 X 30 Metal Parts 91S 9# Postpaid 

Ordor by Stock No 

EDMUND SJimCE 


the 


ARMY^S ff X S# BINOCULARS (Coni d) 
METAL PARTS ONLY — Model M 9, 9 x 3# 
Njiecnlam No Cutlet AU parts you need 
You must do machinlnf on mo«t parts but 
not all No body covering material 
Stock # tSi 8 9 X 30 Mstal Parts 

95 0# Postpaid 

OPTICS FOR 9 1 S# BINOCULARS (No 
Mstal Parts > Slight seconds Cemented but 
not coated 

Block #5118 B 91### Postpaid 

SAME OPTICS AS Stock #5123 S (5 X 30) 
but coated 

Stock #5124 B 918 75 Po^pald 

If you buy both the Binocular Optics and 
. ^ Dlnoeulsr Metal Parts your purchase becomes 
Mtibject to 30% Federal Kxrlse Tax Be sure to add 
amount covering tax to your remtttaneo or your 
order cannot be filled 

Optics aad Meta) Paris are Available for Monoealars 
(U a Binocular) For OoupleCa Detafla, Write for 
BiAlelln #14 S 

AIR FORCES GUN SIGHT 

With Polaiislnr Variable Dentlly AUaehmsnl 
Can be used as elide Viewer, or take It apart and 
you can get Polarizing Variable Densltqr Attachment 
Mangln ^ncave Mirror Reflector Plate Metal Re 
tide Window, Lamp Housing Ring and Dead 
Bight The PolarUtng attachment alone is worth 
many times the price of entire unit Consists of 2 
Polarising Filters mounted with small handle whlrh 
rotates one around the other May bo used in 
Photography Research Experiments as Light Dim 
mer. etc ^ 

Stock #9#i 8 55 •• Peatpald 

Same Cnlt Without PoUrlslnx Attachment 
Stork #»16 8 92 90 Postpaid 

BATTERY COMMANDER S PERISCOPE With Trl 
pod — 5 Power Instrument Excellent condition 
Length 37 'i inches — dtam i'i inches Cost D B 
Oovt approximately $175 00 

Stock #717 S 929 •• FOB Audubon 

RAW OPTICAL GLASS— An exceptional oppor 
tunlty to secure a large variety of optical pieces 
both Crown and Flint glau (seconds) in varying 
stages of processing Many prism blanks 
Stock #798-B I lbs (Minimum weight) 


95 M Postpaid 
91 ## Postpaid 


Stock #792 8 lU Iba 

DM ACHROMATIC TELESCOPE OBJECTTVK 
— FL 30 Inches (Not a war surplus Item)^ The 
Oovt used very few long focus Objective Lenses 
so we had these made for you First dase lens 
suitable for Spotting Scopes Terrestrial Telasoopee 
etc Not coated 

Stock #tl97 8 919 99 Postpaid 

BOMBER SlGnTlNO STATION — A double end 
Periscope Type Instrument of Mgheet precision 
e ft UU shipping wt 390 Ibi Or if cost 18 860 
Consists of numerous Lenses Prisms Mirrors 
Gears Motors Metal ParU and BSectricdl OadgeU 
stock #814 B 959 99 r O B OUaboma 

TANK PRISMS— Plain or BUvered 80-45 49 deg 
534 ' long, wide finely ground and polished 

Stock #»94 fi-Sllvered (Perfect) p 00 
Stock #3898 B-PUln (Perfect) }l M Pwjpa 5 

Stock #3199 8— Silvered (Second) 11 99 Peatpald 

Stock #8191-8— Plain (8«ond) •• 

WE HAVE LITERALLY MILLIONS OP JTAR 
BCRPLCS LENSES AND PRISMS FOR AJ 

BARGAIN PRICES WRITE FOR CATALOG 
S ^ SENT FRBEI 


Sotiifaction Guarontesd 


CO., O' AVDUBON. new jersey 
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All Serious-Minded Production Men 

SHOULD HAVE THIS FREE BOOKLET! 


FORGING AHEAD IN BUSINESS 
contain* a maMage of particular im- 
portance to production men* Tliu h 
your opportunity to obtain a copy of 
this famout book, which has been de- 
■crlbod at a ^rmng point in the 
live* of literally thousands of men’*! 

Although ” Forging Ahead in Biisi 
nass” hat been dittnbuted to more than 
3,000,000 men, today’s timely edition 
iras written in the light of recent world 
wide developments. Its 64 paget repte 
sent more than three decades of suc- 
cessful experience in training men for 
leadership in business and industry 
It demonstrates ths method which 
the Alexander Hamilton Institute uses 
to give you immediate help in your 
present position, while preparing you 
for post war opportunities. Subjects 
directly related to the work you arc 
doing now, PLUS other subjects of 
fundamental value to the business 
exscutive, are discussed in the book and 
placed in significant relation to one 
another Thus, a helpful, over-all pic- 
ture IS provids^ 

Said one man who had sent for 
"Forging Ahead in Business”: 

thirty minutes this httie hook 
av* me a dcisrer psetwre of my 
ustness future /fian Vre ever had 
before " 

and that represents the opinion of 


the Institute’s 400,000 subscribers, in- 
ctujtnx 134,000 production men! 

The booklet further explains how it 
IS possible to offer this essential tram 
mg m a minimum of tune; how the In- 
stitute promram fits in with the most 
crowded oi postwar schedules. 

Among the prommtnt industrialists 
who assisted in the preparation of the 
Course, which is described in "FORG 
ING AHEAD IN BUSINESS” are; 
Alfred P Sloan, Jr, Chairman of the 
Board, General Motors Corp ; Thomas 
J Watson, President, International 
Busmess Machines Corp , and Frederick 
W Pickard, Vice Present and Direc 
tor, E, I du Pont de Nemours AC Co 

StRd f«r 

“FORGINQ AHEAD IN BUSINESr 
TODAY! 

frankly, thu booklet hes no appeal for 
the immature mind It does not mterest 
the man who, for one reason or an 
other, IS wholly satisfied to plug along 
m a mediocre job But, for the alert, 
future minded individual— -the man with 
ambition and "drive” — ^"Forgmg Ahead 
in Business” has a message of distinct 
importance If you feel that it is m- 
tended for you, don’t hesitate to send 
for a copy today Simply fill in and 
mail couDon below 


ALEXANDER 

HAMILTON 

INSTITUTE 


Alsundec Hsmiltoe Institute 

Dept 35. 71 West 21rd Strw New York 10, N Y 
In CsBsds 54 WelllnstOD St . West. Toronto 1 Ons 
Please rasil me, without cost, a copy of the 64-pas« 
book — "FORGING AHEAD IN BUSINESS” 

Nams 

i 

Firm Name ^ 

Businesa Address 
Poaitlofi 
Hems Address 


poaalble ita uae m a tource of formal- 
dfthsrcb for rgacthm with varloua ma- 
terlali In many oaaas trkwoina glvet 
mora poaMvt control of reaction, im- 
proved quality and uniformity of the 
end product, better yMda, shorter re- 
action time, and a generally smoother 
overall reaction than can he obtained 
by the use of aqueoua formaldehyde 
Bolutiona or other formaldehyde 
polymers 

LONG-LIFE DIE 

Turns Out Loops WHh 

Minimum Wear 

A poarr-rou) Increaae in die life and 
the elimination of practically all main- 
tenance is report^ to have resulted 
from the uae in one plant of carbide 
dies for the forming of loops on small 
hinges The forming die is a simple 
bushing of Carboloy Grade 883, a car- 
bide combining toughness with high 
resistance to abrasion and wear A slot, 
sufficiently wide to clear the thickness 
of the work piece, was cut in the 
bushing, as shown. 

The hinge blanks — of cold rolled steel 
— are fed into the die by a press, form- 
mg the loop on one end of the hinge, 
inside the die The finished piece is 
ejected sideways out of the die, and the 
cycle repeated 

The particular Carboloy die used has 
turned out more than 1.000,000 looped 
hinges vnthout exhibiting any detecta- 


MATERiAl 


- 0 - 

Cold rolled steel bionic is shaped to 
loop on Q wear-resistont carbide die 

ble signs of wear, according to latest 
production reports Hardened steel dies 
of similar design formerly used for 
this operation had to be completely 
re-bullt after looping an average of 
25,000 pieces 

VINYL PLASTICS 

Offers Durability, Long 
Life for Coated Fabrics 

C^XE of the co-poly vinyl compounds, 
a new plastics is adaptable to use on 
any woven fabric, or for coating leather 
and other smooth finish, flexible mate- 
rials Odorless and slow-burning, the 
plastics, called Texflex, has a high re- 
sistance to salt solutions, acids, alkalis 
heat, light, and aging For this reason, it 
is believed to have a wide application 
potential In both industrial and home 
use 

The compound may be applied by 
dipping, roller coating, knife coating, 
brushing, or spraying Its minimum 
tendency to string or cobweb makee it 
possible to obtain a relatively uniform 
surface with any method of application 
The best results, however, have been 
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obtained by spreading Texflex on the 
autarial ukI wiping off th« exceas 
with « **doctor blade” Both water- 
proof and w'aidiablt, the vinyl li manu- 
factored in a wide range of colon by 
the H V Walker Company A clear 
compound 1 b also available Adaptable 
to flash or infra-red baking, the mate- 
rial combines a wide range of flexi- 
bility with excellent strength It can 
be punched, cut sewn, or creased with- 
out breaking the vinylite seal 


PNEUMATIC SCREW DRIVER 

Drives Screws Rapidly, 

With Little Effort 

Designed especially for fast driving of 
small screws, a pneumatic screw driver 
18 valuable wherever driving is to be 
done on a production basis Weighing 
only eight ounces, the screw driver fits 
easily into the hand, and operator fa- 
tigue is extremely low A special fea- 
ture is the pneumatic pick-up, which 
enables the operator to pick up screws 
and drive them directly into the work, 


Fumbling with tiny screws eliminated 


eliminating entirely the time lost by 
the operator fumbling with small hard- 
to-hold screws 

The screw driver, manufactured by 
the Keller Tool Company, is available 
in two models, one of which drives 
free running-screws up to Number 
Tliree, and very small wood and self- 
tipping screws, it operates at 2500 
revolutions per minute The other ac- 
commodates screws from Number Three 
to Number Six and operates at 10,000 
revolutions per minute 


MIDGET HYDRAULIC PUMP 

Is Light and Smalt, Yet 

Has High Efficiency 

D EVELOPiNG 5000 pounds per square 
inch, yet small and light enough for 
a boy to handle, an hydraulic pump 
has a single bank of plungers which 
deliver three gallons per minute at 1800 
revolutions per minute, and two gal- 
lons per minute at 1200 revolutions per 
minute Manufactured by the Super- 
dnulic Corporation, the pump has a 
high volumetric efficiency — 95 percent 
with the lightest hydraulic oils — and 
should prove a convenient means of 
hydraulic power application to ma- 
chinery where space is at a premium 
and yet where the flexibility and per-, 
feet control afforded by hydraulic 
power is desirable It is particularly 
adaptable as a holding pump for presses 
and plastics injection-molding ma- 
chines, although It may also be used as 
a powerful reversible hydraulic motor 

ENAMEL REMOVER 

Sfnpj Synfhefic Finish 

Without Damage to Surface 

Slightly viscous, a preparation that 
can be brushed, sprayed, or applied by 


dippmg, will remove synthetto enamel 
from ail types of surfaces, including 
wood and metaL It cental a non- 
waxy evaporating retardent that keeps 
the remover on the work until its strip- 
ping action la completed Stripping is 
accomplished by a wrinkling action so 
that the enamel can be brushed, wiped, 



Hit rsmovsr's wrmkllag oction U op- 
porsnt after only 30 seconds' appli- 
cation on on olkyd enomel coot lUft) 
Stripped turfoce (rigkt) needs no fur- 
ther finishing before being re pointed 

or scraped off No waxy residue is left 
to interfere with adhesion of subse- 
quently applied finishes 
The remover, a product of Enthone, 
Inc , will strip certain nitrocellulose 
coatings, but it is not satisfactory for 
linseed oil paints, phenol-formalde- 
hyde enamels, or vinyl type coatings 
Modified urea -formaldehyde, melamine, 
and alkyd coatings are rapidly stripped 
however, and the remover, known as 
Enamel Stripper S-45, has no harmful 
action on metals, plastics, or wood 

VARIABLE-SPEED LATHE 

Is Easily Controlled 

Without Interrupting Operations 

SINGLE spindle buffing lathe — suit- 
able for color buffing, light tut buffing, 
and polishing— features a variable speed 
control which permits instant change 
of speeds within a range of from 1500 
to 3000 revolutions per minute, while 
the lathe is running The speed change 
Is accomplished by turning a dial which 
raises or lowers the motor, and causes 
the movable disk on the variable -speed 
pulley to slide laterally, thereby in- 
creasing or decreasing Its pilch diam- 
eter and changing the spindle speed A 
single wide V-belt is used for drive 
from motor spindle, and the spindle 
overhangs the base eight mches to per- 
mit handling bulky parts 
Standard equipment with the lathe, 
manufactured by Hammond Machinery 



Speed it cbongtd by turning dlof 



Simplify 
Precision Work 

If IS more than the dependable accura- 
cy of South Bend Precision Lathes that 
makes precision work easier A wide 
variety of exacting operations become 
routine — and with a minimum of set-up 
time — os a result of their versatility 
Conveniently placed, easy-acting con- 
trols make machine handling effortless 
The operator s attention is on the work 
instead of the lathe Regardless of 
whether it's precision toolroom work or 
production work, you'll find thot South 
Bend Precision Lathes will help simplify it 

WilTI FOR 
CATAIOO 100 f 
D*tcrib«i South Borxi 
Loth#i,9 10 13 14 '/a 
ond 16 IWin^ Pnc«l or* 
only iliflhtiv htgh*r ihon 
or* wof — ond impfove 
menfl d*v*loped to mo#t 
Bxocr ng wor produdion 
fffquir*m*ot| otv* you 
givnter dollar volu* 



SOUTH BEND LATHE WORKS 


Bvllliimg Mmitnr lotknt Slncn IPOS 

451 lAST MADISON STRUT 
SOUTH BIND 22 INDIANA 
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Tm IliARY tUOI lOU 


nuui«ntJ7 Mcurftt* DIa. 

Uuve fiffum and 
iradMatloai aUinlnaU 
•TMtrala EaeepiloDal value end uuUtr Price 
with OtM* and Initnictlocu $1 IS Olrciuan nwe 
Your moner back U you are not entirely latiiflod 

(UIsM SIM* Ril* 0*1 ttaart, Fla. 

Slide Jtale ITaJtert efnoe 19/5 


WHEN * * HOW * * WHERE 

to UM beet eiuf eound initilatioa, Incladlnf 
the very nawut end meet etfeedve applice* 
tlone retulting front war lima devalo|>maote 

BUILDING INSULATION 

By Poul D Ctoaa 

Tha third edition of tfaU technical but not 
abetruee book hat bee n brought complafaJy 
up-to-date Tha teat covare ft^amenialt aa 
welt ae practical aepacta of thermal and 
lound intulation, giving many typical ax 
ample* and their complete tolutiocu 
172 pagea 171 illuatradonB 60 table* 
04 60 postpaid Order from 

Scitnfific Amerleon 

24 Watt doth StfMt New York IS, N Y 


CHANITi IILP-WILDINO FLUX 
MFAIRS nil lUCTtIC HIAT1NO fLlMCNTI 
So eimple anyone can make repeir* in your 
broken or bumt*oai electrical appliance* ^ 
itoaa» toaster*, •tovea St etc« Guaranteed 
noching like h From our minea to your 

r llancet. |1 00 per package. #7 90 per 
Stick form 294 $2 00 per doi 
CHANITI SALSI COMPANY 
f14 Soeth Main Fort Wefth 4, Texoa 



Yob, H la lofo to toy thot porhopB I out of 10 
f oml tl o i in your noighberhood rood ot lootl 
two or throo populor mopoxinos. 


Thli mogaKlrto ptont to oftabllih in 
ovory community o torvlc# for hondllng NEW 
ONE YEAR BuburlpHonB for SCIENTIFIC 
AMERICAN Thtf Mrvko, oporotod indopond * 
ontly by a rollobto rotldont, wiH Includo oho 
tho handling of now and ranowol BubKr(|>- 
tfont for oil othor pohlkoHon*. If will bo , 
wolcomod by mogoitno roodors ot o dopond* 
oblo locol tovreo through which Ihoy moy 
obtoln tholr mogoxlnot. | 

ForKopt you con qualify for ono of tfioSo 
oppointmofift. A noighborhood mogosloo 
Bubacrlption Mrvko nood not intorforo wHb 
ony full-tinio work yog oro ongogod in, 
ohhough HMny hovo dovolopod iitto profit 
oblo fuH-tlmo ontorprUOB. 

You coo obtoln full portkvlan w i thout 
com or obttgotioii by writing to I 

INDEFENOENT AGENCY DtVtSION 
Room laOl, 330 fork Awsooo 
NowYorhl7,N Y. 



The MtgUie - divided 
Seelaa are on white 
anamelad metal Par- 



Builders, Inc., includes a three-horse - 
power, 60-cycle motor, although motors 
of other specifications can be supplied 
on special order 

PORTAILI CRANI 

Has Folding Feature, 

Clears Low Overhead 

So DESiGNra that the upper part may 
be folded down to permit moving it 
under low doorways or other overhead 
obstructions^ an ingenious portable 
crane is being p^^uced by Revolvator 
Company Th*^wding feature, which 
also facilitates smppmg in more com- 
pact form, is effects by the same crank 
and cable that is used for hoisting ma- 
terial To place the crane in upright 
or extended position ready for opera- 
tion, it is only necessary to wind the 
cable on the drum by means of the 
crank till the pulley at the lifting hook 
is against the frepfie, and then keep on 
windmg until the crane assumes its up- 
right position. Pips are inserted through 
the stationary and movable frames to 
lock the parts W^^lace To lower the 
crane, the hook is first raised to the 
top, then the Interchangeable crank 
handle is placed on the brake shaft, the 
locking pins are removed, and the crane 
IS lowered to the folded position slowly 
and gently by relieving pressure on 
the brake drum through the crank 

The crane is equipped with a low 



Foldsd froma focilitotcs moving 



Upright pofitign of folding crone 


gear for lifting very heavy loads, the 
crank handle is placed on the center 
shaft or lower shaft according to the 
weight to be lifted Maximum capacity 
of the Revolvator portable crane is 
4000 pounds 

The Revolvator crane is equipped with 
a floor lock and the steering handle is 
geared to the front wheels which turn 
easily on Timken roller bearings 

TRANSMISSION UNIT 

Gives Ratios Not Available 
In Two-Speecf Motors 

^^PFERiNG special ratios not obtainable 
with regular two-speed electric motors, 



ThrM mounting onglti posftiblo 


a new transmission unit provides di- 
rect motor speed, a neutral point, and 
one reduction Standard reductions are 
V/^ to 1, 2 to 1, 3 to 1, and 4 to 1, al- 
though reductions up to 6 25 to 1 are 
available Units can be swiveled about 
on the mounting flange so that the 
automotive-type gear shift lever may 
be in any one of three different posi- 
tions, 90 degrees apart (two horizontal 
and one vertical) In the larger sizes 
these transmission units, produced by 
the Western Manufacturing Company, 
are made with modified base mountings, 
corresponding with the legs of the 
motor frame 

PLASTICS BOTTOM-PAINT 

Emits Poison, 

Prevents Marine Growths 

Capable of saving annually an esti- 
mated $4,500,000 on hull repairs, dry 
docking, and painting costs for ship and 
boat owners in the United States alone, 
a cold-plastics bottom-paint has been 
developed which effectively prevents 
the growth of marine life After two 
years of extensive research and large- 
scale testing, Manning-Mitchell, Inc , 
have presented evidence that the paint 
will completely elimmate all forms of 
marine growths for from 18 months to 
two years The outstandmg feature of 
the cold-plastics paint is the controlled 
leaching whereby its poison content is 
emitted at such a rate that develop* 
ment of marine growths is Impossible 

SYNTHETIC-COATED CORD 

Possesses Unusual Strength 

And Resistance to Weather 

N^adk of a flexible synthetic, a re- 
cently developed Koroseal cordage is 
composed of 19 strands of low-stretch 
cord rayon with high tensile strength, 
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jacketed with a generous coating of 
white Koroaeal Hie product has all 
the good characteristics of the best 
quality cotton cordage of 150 inch 
diameter, plus a number of advantages 
According to the manufacturer, The 
B F Goodrich Company, these fea- 
tures include tensile strength of 150- 
200 pounds, non-kinking and non- 
twisting, wipes clean with damp cloth, 
excellent resistance to abrasion, no re- 
duction m tensile strength after 200 
hours water spray and weathering test 
at 125 degrees, Fahrenheit, no signifi- 
cant change in characteristics after 
oven test for 48 hours, very slight 
shrinkage in water boiling test of 24 
hours, withstands sub-zero weather if 
not abruptly kinked, ties and knots 
same as cotton cord, jacket withstands 
clinching or bending pressure with all 
types of hooks or fasteners 

SAFETY GLOVES 

Have Butif-ln 
Non-Skid Surfaces 

ROUGH finish on the fingers of syn- 
thetic rubber gloves, known as Grip- 
tite, prevents wet slippery materials 
from skidding out of workers* hands 
Developed by the Surety Rubber Com- 



Availabte in standard sizes 


pany, the finish is a part of the glove, 
and cannot rub or peal off, nor will 
particles drop off in liquids Rubber 
gloves with Gnptile finish are available 
in the standard sizes and styles with 
either curved or straight fingers 

BOTTLE CARRIER 

Prevenfs Iniury from 

Splashed Chemicals 

Light-weight and shock-proof, a new 
bottle earner is designed to prevent 
accidents and severe burns caused by 
dropping glass bottles containing harm- 
ful chemicals, as well as cuts from fly- 
ing glass 

The protective bottle carrier, a prod- 
uct of the United States Rubber Com- 
pany, is available In a gallon size and 
a five-pint or two-liter size The outer 
bag is made of heavy duck, impreg- 
nated on both sides with chemical - 
resistant synthetic rubber All seams are 


vulcanized Carrying straps of double 
thickness run completely under the 
carrier so that the load is properly dis- 
tributed and supported. A locking de- 
vice on the drawstring keeps the ear- 
ner closed and prevents splashing 
Other safety features mclude a firm 
disk base, a sponge rubber pad to pro- 



Acid proof and fulty padded 


tect the bottom against blows, and 
tubular sponge rubber side padding 
which completely surrounds the bottle 
All are removable for cleaning 

FILTER PRESS 

Stands Vertical, 

Is Easily Cleaned 

0 OMBiHtHG plate and frame in one 
casting, a stack filter press of cast iron, 
developed by the Youngstown Miller 
Company, enables quick and easy 
cleaning and removal of cakes through 
an individual latching arrangement of 



Each frome Individuolly lotched 


each frame Starting with the top 
frame, each section is individually 
latched in an elevated position to per- 
mit the filter paper and cake to be 
pulled forward out of the press The 
cake ifl quickly removed and the filter 
paper replaced Frames are then re- 
lowered into position and tightened by 
a hand screw, forming a tight press 



i T H A C A 


WE TRY TO MAKE 

Perfect 

HRST-SURFACE MIRRORS! 


A perfect mirror surface would 
be as hard as a diamond, as 
corrosion-resistant as platinum, 
and would reflect all the light 
falling on it But unfortunately 
nature does not provide us with 
a metal of these characteristics 
And we do make as good a 
first-surface mirror as can be 
made! 


Rtcipe 1 Take one or more metolt 
os they exist 

2 Deposit them with cere 
end precision on cUan 
surfaces. 

3 Rigorously reject all that 
do not meet our stand- 
ards. 

4 Sell them everywhere for 
complete satufacuon 


Rtfulis Mirrors of which we at 
EVAPORATED are proud! 
Write for descriptive folder 
High vacuum chamben art used in 
the produetton of our mirrors 
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Conducted by K. M. CANAYAN 

(Th« Editor will opproolat* It 
ll you will montlon Sdontlfic 
AinaHcan wfaaa writing for any 
of thw ptibltoatioiu UatM balow ) 


Amcricaji Standards This revised price 
list, covered in 24 pages, contains 
listings and prices for 864 standards 
approved for national use of industry 
by the American Standards Association 
— many of them developed under war 
procedure and approved for peace-time 
use This list includes specifications for 
metals and other materials, methods of 
work, and methods of test for finished 
products Also included are listings for 
public and industrial safety, industrial 
medicine, and a wide variety of con- 
sumer goods American Standards As- 
sociation, 70 East 45th Street, New York 
17, New York —Gratis 

Mo«e Power to the U5A In 32 pages 
this bulletin presents the AlUs- 
Chalmers products commonly used on 
generating, substation, transmission, and 
distribution systems AUls-ChalmerB 
f lonufoctuTinp Companv, 708, Mll- 
11 aukee 1 , W isconsin — Gratis 

Transport Coordination in the United 
States, by P Harvey Middleton, Ex- 
ecutive Vice President, Railway Busi- 
ness Association A scholarly, concise, 
and clear report on the subject of trans- 


port coordination In 72 pages Mr Mid- 
dleton defines coordination as now per- 
mitted by law, describes many coordi- 
nated services, and discusses dispas- 
sionately what further coordination of 
rail, bus, air, and truck might be de- 
sirable for the national economy, vrith- 
out danger of monopoly Railtcay Busi- 
ness Association, 38 South Dearborn 
Street, Chicago 5, Illinois — Gratis 

A Better Kind or LxGHXiNa. In this four- 
page bulletin nine types of reflector 
lamps for Industrial, commercial, store, 
theater, and diig>lay use are described 
and illustrated Size, beam-spread, and 
application are listed for each type 
Lustra Corporation of America, 40 West 
25th Street, New York 10, New York — 
Gratis 

Radiomarxke Shipboard Radar In 12 
pages this brochure describes model 
CH-101, which is designed for commer- 
cial ships and large pleasure craft 
This model features the 32 centimeter 
super high frequency band and a com- 
pact antenna structure which gives 1 6 
degree horizontal beam, resulting in 
pictures of exceptional clarity and 
sharpness on the 12 inch diameter ca- 
thode ray scope Radiomarine Corpora^ 
Hon of America, Department AP- 10, 
75 Varick Street, New York 13, Ncid 
Y ork — Gratis 

International Shifpinq Documents 
This Is a four-page quick-reference 
publication designed to provide air- 
freight shippers to points outside the 
United States with a handy chart on 
documents required by various nations 
The first section describes documents 



With Dl-ACRO 
BENDERS.... 

\( HO Uendcr makcii perfectly 
eyes* from rod or strip stock nl 
IiikIi hourly ortKluctioo rates 
Both eye ana centeniiK licnd 
arc formed with one oi>era 
tion Any st/c eye may be 
formed within capacity ot 
bender and ductile limits of 
material 

OI-AORO Proclslon Bendlnt Is 
seourata to 001' for dupUeated 
paru DI-AORO Bsndon bend 
anglo. ehannel rod tubing wire 
moulding itnp itook, etc. 
Uaohinea ara tmally adJusUblg 
for almpla coenpound and re- 
rtrsa b«nda ot varying r»dU 
SronowiKod * OII-ACK-RO*' 
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OATINQ showing many 
kinds of dTe-taaB 
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ers Brakes aira shears 
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UKI CITY, MINNBSOTA 



«-WArr ruBuiAH ac ^ 

ALSO INFORMATION 0N{ □ r'iu"o!i 

(n HACK I 


COA □ 


«-WArr ruBuiAA ac spiciab 

□ HACK USHT IN INDUSIKV 
ISCiNT MINIKAIS 
□ HACK UOnIi as a HOIKV 

NAAU_ 

Q ADOBtSS 

CITY tTATI 


BLACK LIGHT PRODUCTS 


67 Last L:ike Stttet 


C ll I C 3 H 0 1 . III. 


required by the United States Govern- 
ment for export, mcludlng data on 
shipper’s export declarations and export 
licenses The second section covers the 
Import dociunents of 42 countries of 
destination, with Information on consu- 
lar invoices, certificates of ongln, com- 
mercial invoices, and other special cer- 
tificates American Airlines, Inc , Cargo 
Sales Division, 100 East 42nd Street, 
New York 17, New York, — Request this 
publication on your busitiess letterhead 

Dnc-Xjcsa Duplicating This 40-page 
profusely Illustrated catalog gives 
complete information on equipment for 
producing, with die accuracy, sheet 
metal parts to individual specifications 
Much of the equipment described has 
been redesigned for even better and 
more accurate production It is useful 
in model-making shops, experimental 
laboratories, and production depart- 
ments, where it replaces dies for both 
simple and complicated forming op- 
erations Request Catalog Number 46- 
11 O’Neil- Invin Manufacturing Com- 
pany, 347 Eighth Avenue, Lake City, 
M innesoto,— ^otis 

New Improved Unitables This eight- 
page bulletm describes and Illus- 
trates several types of all-purpose con- 
veyors which are really mechanized 
work tables for assembly, inspection, 
or packing operations Island Equip- 
ment Corporation, 101 Park Avenue, 
Ncto York 17, Neuj York — Request this 
bulletin on your business letterhead 

Harnessing the Rainbow for You Pub- 
lished for teachers, students, and 
others with special mterest in dyes and 
textiles, this 12-page booklet— in ques- 
tion and answer form — gives a short 
history of the synthetic dyestuffs indus- 
try and discusses the nature and uses 
of various types of dyes Methods of 
application and color fastness are in- 
cluded E I du Pont de Nemours and 
Company, Inc , Advertising Depart- 
ment, Dyestufs Division, Wilmington 
98, Delaware — Grotis 

Hydrauuc Pallet Litt Truck is an il- 
lustrated folder containing a dia- 
gram for recommended pallet construc- 
tion, and information on methods of 
operation with pallets, showing the 
adaptability of various materials to 
palletizing Request Bulletin 220 Lyon- 
Raymond Corporation, 3154 Madison 
Street, Greene, New York — Gratis 

Kribton Thermosetting Resin is a 12- 
page bulletin, punched for ring 
binder, which deals with properties and 
processing information on a thermo- 
setting allyl ester casting resin B F 
Goodrich Chemical Company, New 
Products Department, Rose Building, 
Cleveland 14, Ohio — Gratis 

Concrete Floor Maintenance Pays 
Dividends is a folder describing the 
results obtained by the use of Stontop, 
a surfacing compound which, it is 
claimed, will stop floor “dusting,” and 
protect against the action of acid, 
grease, oil, and abrasion Stonehard 
Company, 403 North Broad Street, 
Philadelphia 8, Pennsylvania — Gratis 
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Our Book Corner 


THE BOOK department of Scientific Ainenton n tonducled witfi the co 
operation of the Editors to moke ovaiiciblo for you o comprnherjMve book 
service Each morifh the Editors select and review in these columns new hooks 
in a wide range of scientific and techntcol fields In addition they are reody 
at oil times to advise you regordinq the be t availoble books on any sub|ect 
You air invited to use this orvicp freely Tell our Book Dppartrnrnt what 
kiftd of books you want ond you will bo furnished w/lh the nomr s of ovailablo 
books including prices When inquiring ubnut hooks ph as< lie spot ifit 
remember that w® con be of the gieutest help only when you tell u\ just what 
you ore looking for Books hslcd in these columns moy be ordered from our 
Book Deportment Add 25 cents per book for mailirtg outside U S All re 
niittaiices ore to bn made in U S fuiirfs Prices given are suh|ect to rhanqe 
without notice 

TO MAKE CERTAIN tliot books orderi d by or for men m the Army located in 
the United btaies or men m the Navy Marines or Coast Guard located tsny 
where will be delivered insurance fees should be sent with orders as follows 
To in volue Tf oHditionnl from 5^ to $7*1 10( from $ 2*1 to ^*30 15< 




APPLIED ATOMIC POWER 

By Smith, Fox, Sawyer, and Austin 

I F YOU would like to have a preview 
of the possible forma in which power 
from split atoms may be applied to m- 
dustrial purposes, the pages of thu 
compact and concise book will furnish 
]ust the information needed The text» 
divided into five mterrelated parts, 
deals with natural radio activity, the 
basis of atoimc energy production, the 
developments leading to the atomic 
bomb, possible methods of converting 
atomic energy Into mechanical power, 
and the industrial benefits which have 
already accrued through the research 
on U-235 The first three sections are 
essentially in the nature of a review, 
the fourth section is perhaps most im- 
portant because it spearheads into the 
future Here are described the uranium 
pile, production of power direct from 
uranium or plutonium, the construction 
of a 35,000-horsepower atomic-power 
gas turbine plant, atomic-powered loco- 
motives, and the possibilities of apply- 
ing atomic energy to marine power 
plants Appendices review the work 
on the atomic bomb and give conver- 
sion tables for energy units as well as 
tabulations of the nuclear and atomic 
masses of isotopes (227 pages, 6 by 9 
inches, 31 illustrations ) — $4 10 postpaid 
AJ^J> 

FUNDAMENTALS OF 
INDUSTRIAL ELECTRONIC 
CIRCUITS 

By Walther Richter 

T aking a subject as technical as elec- 
tronics and simplifying it to the 
pomt where it can be easily understood 
by the reader with no specialized back- 
ground, IS at best a difficult task In 
preparing this volume, however, the 
author has succeeded admirably In do- 
ing just this Beginning with the most 
basic principles of electronics, he grad- 
ually works into detailed descrlpticHia 
of the more common circuits Through- 
out the book, difficult mathematics has 
been avoided, clear, easily followed 
diagrams have been inserted where 
the text alone might become confusing 



Bmoum of ineroaiod production cost* 
of booki/ pubilthort' rstoll prlcoft to- 
doy aro iub|oct to constant chongo It 
moy bo nocoisory, thoroforo, for our 
Book Dopartmonf to odvlso book pur 
chosors of Incrootod costs, ovon whon 
orders sont ore based on current quo 
totlons 

The Editor 

Here the non-technical reader can find 
a thorough working knowledge of the 
latest in industrial electromcs (569 
pages, 6 by 9 Inches, many diagrams ) 
— ^60 postpaid — NJfU 

THE SOCIAL EFFECTS OF 
AVIATION 

By William Fielding Ogburn, 
assisted by Jean L ^dams and 
S C Gilfillan 

A wbll-written and thoughtful book 
which deals with many aspects of 
aviation and (heir impact on the life 
of the nation The book is unique be- 
cause it is the first cmnprehensive ef- 
fort to evaluate the social effects of 
aviation today and in the Immediate 
future A few of the chapter titles will 
serve to indicate its scope Technology 
Brings Social Changes, A New Trans- 
portation System, On Predicting the 
Future, On Predicting the Social Ef- 
fects of Invention, Technological Trends 
in Aviation, Schedule Transportation 
of Passengers, The Transportation of 
Goods, Landing Places. Flying Service 
to Small Places, Private Flying, Air 
Routes, International Travel, Social 
Effects (755 pages) — $5,20 postpaid — 
AK 

PLASTICS BUSINESS 

By Herbert R Simonds and 
Joseph V Sherman 

C ONSTITUTING a keen analysis of struc- 
ture and trends of the rapidly ex- 
panding plastics industry, this book 
deals chiefly with business and statisti- 
cal aspects Sales, profits, costs, pro- 
duction rates, method, and many other 
intimate facts on the major plastics 


fHE MYSTERY OF SEIFI 

IS CONSCIOUSNESS Lmited to what you 
see or hear? Where does it come from when 
you awaken — where docs it go while you 
sleep? Can it be weighed, measured, or 
otherwise qualified ? 

Have you ever felt that you have just 
returned to yourself— as if from a distant 
point, perhaps out of this world? Does 
consciousness reach into infinity— or, is 
consaousness itself infinite? What is the 
relation of consciousness to the Soul? Can 
man explore the intangible part of himself 
and the universe? 

Accept this FRtS book 

You can use consciousness to improve and 
expand the scope of your life, rtg/it wfyert 
you are The Rosicrucians, (NOT a religion), 
a progressive fraternity of incmiring minds, 
now offer you a FREE book, Thr Mastery of 
Life It points the way to the latelligcnt 
investigation of yout consciousness and 
inherent powers. Write today tOI 

SauBS OT Y 


^TRUTHS AGELESS AS TIME 


SAN JOSe (AMORC) CALIFORNIA 

iNvenroRS 

lam how to protect yoor InTntlon The 
pateot Uw« were e&actea for the beniAt of 
the Inventor to fflvo him proteodoii for the 
featoreo of bla Invantioa which aro paUntablo. 

The Unltea Stmtee Patent Offloo advleeo tho 
Invmtor to encagt a competent, regiatered patent 
attorney to ropreeent him. We offer tba inventor 
aaperleno^ conadeotloas oounael and prompt, 
confidential aervloe. 

A n>ectany preparad boolctet eontalnfiic da- 
tallod Information on patent protection and 
oedure with * Record of Invention'* form wiu be 
forwarded upon requeet — without o h l igaHon , 

CLAKENCE A. O’BRfEN 
a HARVEY B. JACOBSON 

Registered Patent Attorneys 
75-0 District Nattonal BntMinf 
Washington 5. D C 

Pleaic Mnd me booklet ronuinlrt* Informitlm le- 
Ksrdlnf peleot pntertHin and proceAire wlih Bemrd 
of InTtttloo form Thli reeueit doei wa obUaaU me. 
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VEEDER.ROOT INC. 


18,000 1077 

FORMULAS PAGES 

HOPKINS’ 
’’CYCLOPEDIA 
OF FORMULAS” 

Thousands of copies of this ac- 
knowledged leader among tx>oks of 
formulas are being used daily 

$600 postpaid (Domestic) 

$6.50 postpaid (Foreign) 

SCIENTIFIC AMERICAN 

24 West 40th Street, New York 18, 
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companies are set forth in well over a 
hundred tabled. The more technical 
phasea of the industry are presented 
in language readily understandable to 
the layman, compounding and fabri- 
cating processes are treated simply and 
concisely To prospective investors or 
manufacturers, or to anyone Interested 
in the field of plastics, this volume will 
be an invaluable guide (439 pages, 6 
by 9 inches, illustrated) — $510 post- 
paid— NJfU 

PRACTICAL OPTICS 

By B K Johnson 

B ased on an earlier work of similar 
title, this book covers reflection and 
refraction experiments, 15 pages, the 
telescope, 33 pages, the microscope, 32 
pages, photographic lenses, 25 pages, 
optical glass, working and testing, 43 
pages No how-to-make instructions 
are given but there is little theoretical 
matter Mainly it is about practical 
things in optics Most of the telescope 
part is in works like Jacobs, some of 
the microscope material is in Gage and 
others, part of the photographic lens 
data are in Jacobs, much of the opti- 
cal glass material is in ^*AT.M'* and 
others What is left? Buyers who re- 
joice to find even a number of un- 
familiar things in a purchased book 
will feel satisfied It also is an excel- 
lent book Other buyers mi^t feel 
disappointed. The author is connected 
with the Imperial College of Science 
and Technology, London. (189 pages, 
5% by 8% Inches, 194 Illustrations ) — 
$5 10 postpaid —A G J 

METALLURGY 

By Carl G Johnson 

I F THIS book could have been titled 
'^Starting Points In The Study of 
Metals,** or "Refresher Points In Met- 
allurgy,” its content would have been 
made clear Every engineer knows that 
on hundreds of occasions during the 
course of a year he has to stop and ask 
himself "Now, what was it that I 
learned about that matter*^” This is the 
book to refresh his memory, to give 
him simple but adequate starting points 
for further research, and on most oc- 
casions to give him all the information 
he needs about metals and metallurgy 
In addition, this is an excellent book for 
the student (416 pages, by 8^ 
inches, 225 illustrations,) — $510 post- 
paid,~-EXi C 

ADVENTURES IN TIME 
AND SPACE 

Edited By Raymond J Healy and 
J Fronds McComas 

A n anthology of 34 science -fiction 
stories of the highest type, this 
volume contains many an evening of 
stimulating and entertaining readh^ — 
providing the reader has a taste for 
writing of this nature By and large, 
the science-fiction yam is recognized 
as a notch above most magazine "story” 
writing, and the intellectual ramifica- 
tions of most of the tales combine 
pleasantly with enough fast adventure 
to hold reader’s interest at a peak 
An anthology, such as this one, is an 


ideal way to treat such material since 
it makes It permanently available for 
those who have a q;>are hour or so to 
read As a steady reading diet, the 
material cloys. (998 pages, 6 by 8^ 
inches, unillustrated,) — $310 postpaid. 

DIESEL OPERATION 
AND MAINTENANCE 

By Orville L Adams 

E xperxenced diesel engine operators 
will find that this new book con- 
tains much valuable information on the 
scientific and technical problems en- 
countered in their work, others inter- 
ested in the subject will find it equally 
informative and valuable Basic prin- 
ciples are covered — and used as step- 
ping stones in tracing all types of 
engine problems which may arise \mder 
service conditions Trouble-shooting is 
emphasized (366 pages, 7 by 10 inches, 
well illustrated with drawings and pho- 
tographs, three appendices including a 
glossary, well indexed ) — $5 10 postpaid 
— AJ>J> 

VICTORY OVER PAIN 

By Victor Bobinson 

T he svb-tttle of this book is "A His- 
tory of Anesthesia” This it treats 
from the most priizutive use of forest 
herbs by our remote ancestors to the 
most modem applications of curare for 
the alleviatioD of pain The presenta- 
tion of the subject matter is fascinating 
even for a lay person but without sacri- 
ficing in the least the accuracy easen- 
Ual to the discussion of a scientific 
subject It is interesting to note that 
ether was used first by Morton on £>r 
Warren's patient in the Massachusetts 
Genera] Hospital on October 1, 1846 
(338 pages, 6 by 9 inches, illustrated ) 
-$3 60 postpaid —D HJC 

FREE LANCE PHOTOGRAPHY 

By Townsend Godsey 

W RITTEN with the very worthy inten- 
tion of providing a guide for those 
desiring to make a profitable hobby, or 
business, of photographing for sale, 
this book overdioots its mark In addi- 
tion to the "inside” story of markets, 
public relations, rights and copyrights, 
editorial whims, and so on, this very 
readable little volume contains a gold 
mine of infoimation for the amateur 
photographer Techniques of picture 
taking, equipment selection, processing, 
and a multitude of valuable tips are all 
between its covers. Profusely illustrated 
vrith half-tones and replete with tables, 
formulas, and listings (246 pages, 6 by 
9 inches, index and biblU^nq;diy )— 
$4a0 postpaid^— 

AIR TRANSPORT AT WAr 

By Reginald M Cleveland 

A vivw and accurate story of the 
splendid work done by the Air 
Transport Command, the Naval Air 
Transport Service, and the Ckmunercial 
Airlines of the United States in carry- 
ing equipment, men, and supplies to 
every combat theater fhe world over 
Miracles of courage and ingenuity sup- 
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plemmAed th« q;>lendid equipment and 
the experience of our aviation opera- 
tors, pilots, mechanics Some of the 
chapter titles are indicative Airlines- 
Armed Services Team, Wings for the 
Fleet, The Very Bones of Victory, Life 
Line to China Mr Cleveland has made 
a fascinating and valuable addition to 
the history of the war and to the his- 
tory of American aviation, (324 pages, 

6 by 9 inches, 47 photographs) — $3 60 
postpaid — AJC 

THE ANCIENT MAYA 

By Sylvanus G Morhy 

G eneral round-up of Information 
about the Mhyan civilization, by a 
noted Mayan archeologist after 40 years 
of study and excavation The coimtry, 
people, origin, history, agriculture, gov- 
ernment, life of the common people, 
religion, writing, arithmetic, astronomy, 
architecture, sculpture, ceramics, arts 
—all these are covered in readable 
style neither superficial nor heavy 
Author is an associate of the Carnegie 
Institution of Washington and a recog- 
nized scientific authority (520 pages, 

6 by 9 inches, 95 plates, 57 figures, 
maps ) — $10^ postpaid — A G I 

HANDBOOK OF CHEMISTRY 

By N A Lange 

S IXTH edition of a well-known hand- 
book of chemical information. The 
editor Is proud that it is not enlarged, 
but It has been greatly corrected and 
reset, particularly the vital table of 
properties of morganlc compounds 
Some 14 new tables have been added to 
Increase the usefulness of the volume, 
which retains its original convenient 
form and style (2092 pages, 5^ by 8 
Inches )-$7 15 postpaid —DJiJC 

ENCYCLOPEDIA OF 
PSYCHOLOGY 

By Philip Lawrence Harnnian and 
over eighty collaborators 

C ovEsma a tremendous range of psy- 
chological and psuedo-psychologi- 
cal subjects and comment, this vol- 
ume is as impossible to review as a 
mail-order catalog Text material is 
drawn from the works of a large num- 
ber of workers in this field. The indi- 
vidual quality of the workers* achieve- 
ment is, of course, reflected in the qual- 
ity of the selection Hence, the book 
has highs and lows To a reasonable 
extent, an extent limited by the mirage- 
like nature of the not-yet-a-sdence 
field of psychology itself, this book 
fulfills its puri>ose of offering supple- 
mentary data on sub] ects ordinarily 
skipped over in academic treatments 
(897 pages, by 9^ inches, imillus- 
trated )— $10.20 postpaid^ff 

PRECISION HOLE LOCATION 
FOR INTERCHANGEARILITY 
IN TOOLMAKING 
AND PRODUCTION 

By J Robert Moore 

P ucsmxD after two years of writing 
and exhaustive reeeerch, this work 
on predskm hole location makes avail- 
able to the toolmaker, for the first time. 


e complete and authoritative text on 
this vital phase of his work. It is a 
thoroughly comprehensive review of all 
hole-location procedures and their evo- 
lution up to the point where the tool- 
maker can now apply the principle of 
Interchangeability; to his operations, 
enabling him to mass-produce special 
tools, dies, fixtures, gages, and molds 
under stringent accxxracy requirements 
There are 184 pages devoted to the 
Woodworth Hole Location Tables, 
which convert holes on circles to rec- 
tangular coordmates that are available 
nowhere else and which alone are 
worth the price of admission (448 
pages, 7 Vi by 10 inches, 500 Illustra- 
tions and diagrams ) — $5 00 postpaid. — 
NHU 

GALVANIZING HANDBOOK 

By J R Daesen 

B asic principles of coating iron and 
steel with molten zinc to provide a 
protective surface coating are here pre- 
sented graphically and in highly use- 
able form A large number of photo- 
graphic examples supplement the text 
and show clearly the effects of various 
operations and the end results Every 
phase of the work is dealt with in de- 
tail, including vaxiations in the base 
metal, changes in the galvanizing coat 
after dipping, heat treatment, cleaning 
and pickling, fiuxing, and various types 
of kettles used. (166 pages, 7V^ by lOV^ 
inches, 78 lUustretions, 4 appendices ) 
—$5.35 postpaid— APP 

SEX EDUCATION 

By Cyril Btbby 

S OUNDLY written for the vital pur- 
pose of guiding parents, teachers, 
and others faced with instructing chil- 
dren and young adults on sexual mat- 
ters, this book was originally published 
in Britain and has been sli^tly edited 
for American publication Deletions 
are only those items concerned with 
the functionings of the English school 
system. All the common situations are 
met in a healthy, frank, and open- 
minded manner without resorting to 
literary meanderings. Should be a prac- 
tical handbook for all parents. Appen- 
dix material offers a tentative plan 
for sex education, specimen lectures, 
and a reading guide (311 pages, 5 by 
7^ inches, tmlllustrate<L)~^60 post- 
paid — EPX 

APPLIED PLASTIC 
PRODUCT DESIGN 

By Robert L Davis 
and Ronald 0 Beck 

C AXsruLLY considered here are the 
possibilities and limitations of plas- 
tics as a material in its own right— not 
as a mere substitute for metals, glass, 
or wood This Is the correct approach to 
the whole problem of plastics Properly 
used, they are highly valuable, incor- 
rectly used, they can often give a figura- 
tive black eye to the whole Industry 
The volume first presents an mtroduc- 
tion to the plastics industry, then to 
design of plastics parts, and proceeds 
through a considerahon of plastics 
machining, molding, thread cutting, 
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Many prodaclbti proc«$t«s can uia 
diomondi with profit — bst only whan 
they ore properly utilised to obtain 
moximum resuitt Now you eon obtoin, 
in one volame, complete ond concise 
information on industrial diomonds ond 
their ums in hardness testing, wheel 
dreuing, cutting metollic ond non- 
metollk moteriols, mochining gloss, 
rock drilling, and wire drowing All of 
this, and more, In 

DIAMOND TOOLS 

By PmiI OrMMiMM 

Technical consultant Industrial D I a ai o ti d 
Review Ijcmdon 

$4.60 postpaid 
Ordar froa 
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mVERTOIS 

Patent Laws Encourage the de- 
velopment of inventions The Rules of 
Practice of the U S Patent Office ad- 
vises — unless an inventor is familiar 
with such matters — that he employ a 
competent registered attorney, as the 
value of patents depends largely upon 
the skilful preparation of the speci 
fications and claims Write for fur- 
ther particulars as to patent protec- 
tion and procedure and ‘‘Invention 
Record” format once No obligation 
McMORROW, BERMAN A DAVIDSON 
Registered Patent Attorneys 
175-W Victor Building, Wash* 1* D C. 
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The Editors Recommend 


rmocEDURKs im ccpkmiikntal rBYSic^ 

jy /•*« JCpma nM A wmJUi oS iiMfol diu ti 
a piwilual Um lor tk« oosttraetof* nporimMtM* 
and aklOod orahamaa $T*4S 


Boat Sellers 
In Science 


decontivB treatments^ extruaionB, lami- 
nate^ dieets, rods, arid tubes A chap- 
ter deals wi^ the economics of plastics 
use (285 pages, 6 by 9 Inches, well Il- 
lustrated with photographs and draw- 
ings, 8 tables of useful data, a glossary, 
and a comprehensive index) — $610 
postpaid — vA 


HIGH nuMUKNCY INDUCTION BBATING — 
By trmmk W CatrUa Antwcra meav e«e 

earning IndaoUoe healing end Ita uUUly in induauUl 
proceaaaa Tbeneghlj preetlccl le MOpe $ 5*10 


TOOL MAKING «— By C M Cefe, Inatnoaoui 
(or making end oalag all kinds, item pareensl toola 
tu arbos preasss, Utfaea, pUnars, ato , In dlllercnt 
malaU. S4.10 


ELBCmiC MOTOK RBPAIB » By SeSert 
a#a— Serg PraoUcal Inatniollena, with aeoallant 
drawlogs and tant leparatelr bound ao thet book 
can be Uh open to c eeitnln drawing while lol 
lowing the printed iaetrucUona SS 10 

MACHINERY^ HANDBOOK — ISik Mlllen. 

“Bible el the mecbenloel industry ** 1911 pages 

of UiMt standerda, date, and Information required 
daily In ahop and drafting room 06*10 


POTTEST PRODUCTION PROCESSES — SdlfMl 
By J i Svev. For amateor and profeailonal alike, 
this eotapact Tolttne gJras eperido leatmocions Par 
ilouler ettsniien la called to troubles most likely to 
develop SS 10 


YOUR BAIR AND ITS CARE — By Oaw L 
Uwti^ MJK^ mmd HwiMrd T BeAnMi MJD 
SetenllAo (aeta about kalr— how to sav* and beaultff 
it treat Infeotlatia, and so on Rnl faots^not s 
curo'lor baldns— ' screed SS 10 


NORTON'S STAR ATLAS AND TELESCOPIC 
HANDBOOK— By Nmrtmn mnd fnglls New tenth 
•dltlesi oi a standard work with mata charts re 
drawn for epoch of 1990 Standby for amateurs 
past tba sradla roll SB 10 


PLASTICS ■— By $ B DuBoia Third edlilon 
again rerised and enlatied, with two four color 
platan. Thla b an important book an tke whole 
general snbjest ii| plaatlca, plus much brsnd new 
mstarlal on syuthstlo rubber, tnana fact u ring processes 
and plaatica moldings SB ]0 


REVISED IJIPIDARY HANDBOOK — By J 
Bmrry BommrtL Practical Instruct loos In gemstone 
cutting and poUshIng lor both beginner and the 
advanced hobbyist $3 10 


SIMPUFIED PUNCH AND DIE MAKING — By 
ITaflter autd Tnylpr Comprehensive reference book 
(or tool engfoeers as woU as those just getting 
started. EiuphasU b on what to*do and how to* 
do Jt Iroas the simplest to the most complex 
dies $S 10 


THE MEANING OP RELATIVITY — By Alhmrt 
Elnelein* Second edition with added chspter de- 
scribing edvanoos since publication of first edlilon 
some 29 yeera ago RsQuIreo knowledge of advanred 
mslhrmeilca and physical not a populat exposition 

Sfl 10 


TKHNIOini OF CLASS MANIPULATION IN 
SCIENTinC RESEARCH — By Jmltua D Held 
PAJ> Text covers properties of glass, glaas 
working ei|ulpmeQt, basie operations seals (Inolud 
Ing metal to glaas) and exercises aimed at per 
feothig leebobiue $3 70 


THE EINSTEIN THEORY OF RELATIVITY — 
By 1 R, mmd B G LM>» An Intermediate book 
from which engineers and ihs like can gel oloee 
to an nndersiendlng of relativity Partly in Ian 
guaga but largely la mathematloa of college nade, 
nuinly calculus. S3 10 

ATOMIC ARTUXKRY AND THE ATOMIC 
BOMB — By ioAn BMoch ftoberlems. Standard 
bMt seUer foe years, describing eleetrons protonv 
positrons, photons, ooemJo raya and the manufac 
ture of artificial radioactivity — now with a chapter 
added on the bomb umI the dl/fiouUtea of Its pro 
duotion S2 60 

nNlSHING METAL PRODUCTS — By Slmondi 
mnd Brmgmmn Streea U directed toward oommer 
cial aapecte of prodoct finishing from the sisnd 
point of sales, coeie, and product fuacUon Spettfio 
guidance for those faced with seleetlng finlehing 
methods materiala, and equipment SA 10 

PRINCIPLES OF PHYSICS. VOL. Ill— OPTICS 

— By Fmnclj IPeeCen Senrt One of the movt 

modem works on physical optics svslUble today 
At ooUege level it oovers the subject with emphasis 
on physical principles rather than practical appll 
cstlons SS 10 

MEN, MIRRORS, AND STARS — By C Bdtenrd 
Pmndrmy Third edliloo with much new materUL, 
including a chapter on the Schmidt camera Treats 
telescope evolution famous Amerlosn telescope 
raskere telescope uses and accessories and so on 

$a 10 

EXPERIMENTAL PLASTKH AND SYNTHETIC 
RESINS — By C F iPAlUio Eipliclt directions 
for making most of the well known plsstios and 
resins using a roinimnm of laboratory tquiprocmt 
Many of tho processes rso be translated dlrectlr 
into Industrial applications $3 10 

FUNDAMENTALS OF OPTICAI FNCINEERINC 

— By Donmld B Jmemha This work starts out 
at the very beginning is maiDly non mathemati 
cal sod is probably the best suited of all exbt 
ing boftics SS sn introducllon to optical design 
Author Is a physiebt M Burran of Standards SB 60 

WITH THE WATCHMAKER AT THE BENCH — 
By Donmld DaCwrIe. Simple practical atrsight 

forward instructiona on the repair o( timepieces 
with direct Implloatlona to the manufacture and 
repair of delicate Ittstraments of all kinds $3 10 


A PRACTICAL COURSF IN HOROLOGY — By 
Bmrmtd C. Kef/y Definite, outright pracllosl In 
structloBS a« watch making repairs and adjustment 

SS.SB 

SLIDE RULE SIMPLIFIED — By C O^BmrrU 
How te use a slide rule, without any of the myitl 
ficatlon that often surroands this important tool of 
(he eaiglneec. Excellent JlJuatraiions make everything 
clear S4.10 Including a slide rule for book aloae 

BZM 


THE PROLONGATION OF LIFE — By Dr 
AlmMmndwr A BogWNSnfets Competent evahistloB 
of present knowledge of the mysteHcw of human 
aging Including full dlacnssion of ACS^antl retie 
ular cytotoxic aerum $1 60 

FEATURES OF THE MOON — By / B Spurr 
New volume that Includes all of the (ormar The 
Imbrlum Plain Region of (he Moon * plus an ex 
tended study of the whole Moon 453 large pages 
14 Ml Wilson photographs, 95 drawings SB 10 


abeve prices are paatpald fn the United States Add, an ferelgn orders 
35^ for postage am eaek book, eac^ept ea naled > 

(All priccB subject to change without notice ) 
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I enclose $ tor which please forward al once the following books 


Name 

Address 

Wnle us for information on books of any subject We can supply any book in print 


APES. GIANTS. AND MAN 

By Franz WBidanrmich 

L uolb in man's ancestry have been 
filled m even during war years. 
This book, by a noted paleoanthropolo- 
gist, describes the newer finds mainly 
from Java, the new Pithecanthropus 
robustus, the gigantic Mepanthropus 
paleojavanictis (bigger than a gorilla 
yet human) , and Gigantopithect^ 
bbteki, even larger than Meganthropus 
and twice as big as a male gorilla 
**The human line leads to giants, the 
farther back It is traced,” says the 
author More finds are imminent (122 
pages, 6 by 9 inches, 90 illustrations } 
— $2 60 postpaid — A GJ 

INTRODUCTION TO THE 
CHEMISTRY OF THE 
SILICONES 

By Eugene G ftoc/iow 

R ecent developments in the indus- 
trial applications of the organic 
compounds of silicon have stirred tre- 
mendous interest in this alluring field 
of chemistry Previously, knowledge of 
these interesting compounds had been 
confined to little more than a hasty 
smattering for most chemists Now, this 
volume provides the basis on which 
most of us can learn the facts of silicon 
chemistry from the ground up, from 
both the practical and theoretical view- 
points (137 pages, 6 by 9 inches) — 
$2 85 postpaid — D H K 

THE HOME FREEZER 
HANDBOOK 

By Gerald J Stout 

I N THIS altogether practical book the 
Associate I^ofessor of Horticultural 
Manufacturing at the Pennsylvania 
State University comes to full contact 
with the realities involved in building 
and runnmg your own home freezer, 
small or large, so that a reader who 
knew practically nothing about freezers 
would have a right to feel he knew the 
subject all around Analysis of the 
economics reveals that the freezer you 
buUd, while not so beautiful as the one 
you buy, beats it by six to one on first 
cost and four to one on wattage (be- 
cause much thicker, also cheaper, in- 
sulation — ^planer shavings— may be 

used since the freezer need not have 
to pass through doorways and many be 
bulkier) Building instructions for sev- 
eral types are given (plan for a chest- 
type home-built freezer, framing the 
top and openings, and building the lids, 
installing the machinery and coll, im- 
practical types, don’ts, larger types) 
Second part of the book tells about 
preparation of the many kinds of foods 
A lot of people will use this book (345 
pages, 5% by 8% inches, 142 illustra- 
tions ) -—$4.10 postpaid —A G I 
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Telescoptics 

A Monthly Department for the Amateur iTeiescope Maker 
Conducted by ALBERT G INGALLS 

idltor of riio tcUntifU Amorlcwi book* “Amofoor Tolotcopo Moklof^' 
and "Amotour Tolotcopo Making— AdvcwKod'' 


C nuuM oxiDv and its relative^ Barne- 
Bite, are now largely doing the work 
formerly done by rouge in the precision 
optical industry, though it is not likely 
that rouge will ever be abandoned The 
new materials are used mainly like 
rouge but there are some minor differ- 
ences in working technique One reader 
of this department, Jacques Labrecque, 
860 Dunlop Ave , Montreal 8, P Q , 
Canada, writes 'T have hit a problem 
Every time I try cerium oxide it slowly 
regrinds my mirror What is the cause 
of this^” 

This inquiry was referred to Fred B 
Ferson, Ferson Optical Cb^ Biloxi, 
Mtss , who has used much rouge, ceri- 
um oxide, and Bamesite, and who of- 
fered the followmg suggestions “May- 
be this worker has been putting too 
much cerium oxide on his lap with too 
little water and this use of too dense 
a suspension has caused the cerium to 
roll and enamel the glass This happens 
when there is too much cerium oxide 
(or, for that matter, any other polish- 
ing agent) either to become embedded 
in the lap or pushed off from it The 
enameled surface then has the appear- 
ance of a very fine, iridescent grind, 
the iridescence being caused by inter- 
ference of light reflected from layers 
of different thicknesses An enameled 
spot on a mirror or lens is clearly 
visible in the Foucault test, both in 
outline and thickness The enamel is on 
the glass, not of it, and is only of the 
order of one wavelength in depth ^ 
Cerium oxide is more likely to enamel 
than rouge, but not if properly used 
Therefore, the question of how much 
water and how much polishing mate- 
rial to use on a pitch lap may be 
treated as a single, generd question 
of basic interest and usefulness to all 
glass pushers, amateur or other 
As Everest has pointed out in 
“ATMLA,” if too much rouge is ap- 
plied to a lap the mirror gets a long, 
free ride but not much polish Many 
beginners and not a few others slap on 
rouge much as a green mechanic squirts 
oil on and all over a bearing if a little 
IS good, he thinks, a lot must be better 
However, it really is difficult to believe 
that a very little polishing material can 
do the work it acturily accomplishes 
Regarding the amounts of water to 
use in polishing there are two parties, 
the Wets and the Drys and, between 
them, a third party, the Moists “One 
way to polish,” Ferson points out In 
describing the Wets, “is to use consid- 
erable water, weight the lap (I refer 
to machine system using sub-diameter 
polisher, lap on top), and accomplish 
the polishing by means of the weight- 
ing The opposite is to use a minimum 
of #ster and permit natural drag to 
taka place, as it will do whether the 


work IS weighted or not Thib develops 
squeals and some lens shops sound 
like a penful of pigs The main dis- 
advantage of this Dry method is prob- 
able overheating of the surface, so that 
this method is not suitable for fine 
figuring, and another is the likelihood 
of producing sleeks (hairline scratches) 
These effects can, of course, be quickly 
adjusted at the end of the nm by ap- 
plying more water and continuing pol- 
ishing a few mmutes 
“In production work,” Ferson con- 
tinues, “where many jobs are in prog- 
ress at one time, one man can give 
attention to more laps where the wet 
method is used, since the dry method 
calls for addition of water and polish- 
ing agent drop by drop Once, in watch- 
ing work m a spectacle-makmg shop, 1 
saw the operator standing with a pall 
of rouge and a huge brush with which, 
after dipping it in the pail, he would 
flip rouge on the many spindles with- 
out moving from the spot — of course 
with great loss of rouge and the whole 
place painted red 

“The enameling mentioned by the 
inquirer may also occur when the lap 
IS not quite m contact at some pomt ” 
Standing between the Wets and the 
Drys are the Moists Your scribe once 
helped Dave Broadhead, WellsviUe, 
N Y, a Moist, by doing the heavy 
looking on while he parabolized two 
10" mirrors face up usmg a 5" lap on a 
modified Draper machine with Bame- 
site as the abrasive Harving made sev- 
eral thousands of aroof prisms m war- 
time, Broadhead must have learned a 
few things optical, so his methods may 
be worth studying 

He put a spoonful of Bamesite in a 
drinking glass of water 
With a fine artist’s brush having only 
a few hairs he stirred this up 
Then he shook the brush a httJe in 
the top of the still roily water to shake 
out possible grit 

Next he brushed a bttle of this mix- 
ture on the lap, which was a new one 
just made, and this was to he the total 
polishing matenal used for the one or 
two hours of figuring spells 
He washed the mirror and set it on 
the machine, then washed his hands 
with soap, to avoid possible grit 
Using his dried hands as a towel, he 
rubbed off nearly all the water adher- 
ing to the mirror, placed the lap on it, 
and started the machine 
Soon a tendency to squeal developed, 
he was working as a Moist He worked 
throughout as a Moist, not a Wet He 
sat beside the machine like a nurse at 
a bedside and, each time the pig showed 
first signs of squealing, he dabbed on a 
tiny droplet of water from the top of 
the now well-settled water in the 
tumbler 


excephoiiu taloes 



VERTIOAL TRAVIU lAOK AND 
PINION MOUNTINQ 

Ann (AM b« locked At inr PArt of 13 
fcrtiCAl travel OricinAUjr uied oo 
Air Corps pboto mapper 
this preclafaiD built meoti 
aulsm ntkee wondorful 
focuslnt mount for an 
larsrr or eoprluc (wnera 
Useful also for focustitf 
maiinifler or tow power 
ffikToicope or telaKope 
Footed base 115. With 
rlanw) base $15. 


INFRA* 

RED 

FILTERS 

Complete In 
mounts ready to 
map on the ob 
Jectlve of any 
itandard 7 x fiO 
or 6 X so blnocu 

lar PlK>to#88 Extremely Intereatina photofrairfiic 
poedbUlllcs All llRht operated electfoole relay 
problems solved with Oils Alur Make your own 
^IperKopc’ from Alters orialnallT made by gov 
ermneiit for this purpose Very Anert optical flafta 
Bounted as shown Set $1 00 



ACHROMATIC 
ERECTING LENS 

4 element cemented unit 9/ id 
diameter 11/10" Iona F L 
about 1 5/8" Also excellent as 
wide held eyepiece projection 
camera or magnlfylnc lens Unmounted $6 00 

TRIPLE APUNATIC 
LERE 

V fl (lOX) 5/8" diameter 
thick Made by American 
Optical Oo to Hastings for 
mula. SpfiericaJly and otHPoma 
L J tiejUy coaected like Utc Aneft 

mlcroncope len« Hemarkable foe 
wide flat field brilliant Image greater working dls 
tajwe. Excellent Solid' type astronomical eye 
piece ideal diamond loupe Kacb $6 00 




TANK 

PERI* 

SCOPE 



T-«I1 

Solid bronae S power tank 
periscope made for use in fast 
lovlni vebldet to distant obJecU, employed 

1th great Buccess ^ flailing fleeU In locatinK 
dioob of tub suitable for rfieep herden and cattle 
len can be operated on locomoUvw trucks etc 
uUy assembled In original arar package ready for 
le Following valuable parla Included in this un 
Mil buy 5 Urge and small prUmi 2 medium slxed 
desoope obJertlvcB 3 lem achromatic telescope eye 
lece optical flata reticle pUot UtfhtJ, miscellane 
lis optical and medtaolcil parts Army price 


3* ACHROMATIC 
LENS 

Telescopic objertlvc — 3" 
diameter 15" fl crown 
and flint unoemented ele- 
menu Balsam and In 
Htrwtloni for cementing 
indodsd. Boom sdgM chipped- OomHeta $5 00 

Include Postage — Remif with Order 

Sand 20c for Up to-ths mlnuls Cotolog 

HARRY ROSS 

MICROSCOflt 



SclantHk ond labondory Apporadv* 
70 Was! Broadway, Now York 7, N V 


APRIL 1947 


SCIENTIFIC AMERICAN 


189 



COMPLETE HI6H CflADE KITS 
OUR SPECIALTY 

Bach kit has two glass discs 
(comet ch k kiM is), t oi pmd 
pitch, a assortad abrasivss 
including rouge (fewer may 
not give perfect optical sur- 
face), instructions, FREB 
ALUMINIZED DIAGO- 
NAL, etc 



M*00 
3 30 
10 00 
13 00 

ai 00 


Pma* #5^ 
Rpssa, 7J0 
Pyres, 11 M 
Pyres, HjOQ 
Pyres, 35*00 


FRIUlS t1/fr $240, V/k'' $I.T^ V %1M 

Pyres apeculutii* ined* le order Your mirror 
irrted nee* We dp polu h ing esd tMuebellBrng 

ALUMINIZINQ 

A harder end brlsfatar elumuium coetiiic diet is 
tudform end produce* a lefdat end •uperior re- 
Oectlag Buriece* Guerenieed not to pmI or bUacer 


tr 

»so 

r 

|S40 

10" 

MAO 


Mirrors for Cameras, Range Finders 
and other optical instruments. 

Write tor FREE PRICE LIST 

THE PRECISION OPTICAL CO. 

INI Iwl lUrd StTMt, N. Y. M, N. Y. 


TELESCOPE' 


MAKERS 


QueUty sseUrleU of the lUOHT Kbsd 
0 * KU ~ OUm ebraalfea plloh, roese sad 
inatruatioae Si 00 

HOBSYCRAFS^INFORHATION— INSPECTION 
C pefea on Vtf Oaeaetmln SM 

We etfir you the benaSt of mir M yssis os 
asperianoi at UiJa bobby Prat priea IM. 
Mm M Plata, 11 Hanwd St, SfrisiMS, Vt 


ALUMINIZINQ 

SURFACE HARDEHID OOATIRRS 

OsS Tka 0SSI 



— use 

14** — 114.00 

s- 

— 350 

IS" — 1S.00 

10"' 

— 3dW 

18" — 21.00 


— S4)0 

20" — 24dK> 


24" - 

~ 13000 


Lf ROY M. L OUUSim 

UeaelN Avsk OOeage S0, 10. 


MtFLECTINO TCUUCEM»K KITS 
OUll OPKCIALTY 

PAJtABOtdD PYIUBX lORROflS meda to Ordar, 
eorreetly Oeured poUabes, end pe r abo ll ee d Predlae 
woThmenahtp jr uerenta ad Prleae o n. re quaat 
YFS XX> FOLOSmO, PAJUBOUlSM, MfD 
ALOVZNIznfO 

^ms£ 

e. a. a Box 207 , now York, N. V. 



A Popular Illustrated 
Astrononucah Monthly — 

For amateur eatroBo m eri — now our 
efaarta, GUaaliita lor teleacepe mafceci, 
peee for eb«errere, end celeetlel photoe. 
Star cherta for N and & HaBoiipheie* 
IS 00 a rook, domeetict IS 30 in Canada 
and Paa-AmerkaN Unlont |4 00 foreign. 
Staple copy, 30 cent*. Sample on reqoeit. 

IKY PUBUSHMa URFOMTIM 

Kanraid Oheerratery, Cambrideo 3S, Mata 


Hara was a constantly mafaitalnad 
nice balance between squeal and not- 
•qutal^-diilidently keeping in Medst 
texTitoiy all the time To aocomnliah 
this the little droplets were added about 
once in 10 or 15 aeconda on either side 
of the moving sub-dlaxneter lap If you 
fall asleep at it the pig wakes you up. 

Maybe faster ways could have been 
found to parabolize But isn't it better 
to find ways to stretch out the action? 
You are not so likely to barge Into a 
bad situation and aggravate it before 
discovering what you have done Case 
of feeling your way and remaining 
always In full control What’s an hour 
or two for parabolizing a 10** mirror^ 

The lap backing was the stiffeat pos- 
sible, made of SAB" steel plate with 
welded radial ribs and driven by a 
central pin having a bulbous head ex- 
erting its sidewise force deep in a hole 
near the working leveL It also was 
light — potmd or two Since the driving 
pin rode free in a vertical hole in the 
main ann»could rise or fall freely— -no 
weight could be added to It, even if 
desired, but it wasn't 

“My theory," Broadhead comments, 
“is to keep t^ lap and the work in 
extremely intimate contact This cannot 
be achieved by adding whole gobs of 
water on one side, with the lifting and 
tilting thus occasioned. The aim is to 
maintain an unvarying and strong suc- 
tion (attraction) Then, with an ex- 
tremely Btm lap backixig, great pres- 
sure is automatically exerted on the 
high zones The lap may squeal loudly 
at first but this subeides as the zones 
dlBai^>ear’* 

A Wet uses much water and then 
adds much weight to sqtieeze it out 
The Moist lets the forces of adhesion 
take care of thla->and they are strong. 

Shown copy on all the above and in- 
vited to correct any errors in It Broad- 
head finds none but adds only 

criticism is that the reader may get the 
impression that the technique is ad- 
vocated principally for small-tool para- 
bolizing, whereas it is of greatest td- 
flcacy in getting the desl^ starting 
sphere, and is later helpful in obtaining 
a smooth and compgratively zone-free 
paraboloid “ 

Ck>naidering the number of optical 
Wets there are, the above discuadon 
should have Important Impact on ama- 
teur optica. 

The Dry, or squealing porker, meth- 
od may develop unexpected heat else- 
where Your scribe, in polishing a mir- 
ror by hand with Bameslte, so highly 
perfected the “e ee eeeeeek" technique 
that feminine feet were wont to regis- 
ter violent objection by thumping on 
the floor above The pig k^ it up— 
he had a devilish glint in bis eye— and 
the cellar door next flew open and a 
large tin wastebasket came hurtlmg 
down the stairway A houaebroken, do- 
mesticated pig, not a pigheaded pig, 
might have taken this as a faint hint, 
but this pig was trying to flgure out just 
exactly what vibrates, and why, when 
a pig gets into a mirror Probably every 
mirror maker has discovered pigs in 
his mirror and wondered whether harm 
would result None, except on final 
figuring, where it makes too much heat 
Don't let it go that far Don't, even. 


OBSERVOXOPE nNon 

SIraaNy I* Sia ttar Ras« l f * 
na aqipAatlaiw. A vnlvaWa oW 
19 las l aaar*, S t*iaii*t, Am* 
lavr AtlFanaaian, Scoa^ 3 w 
v*y*r». Taa dM r t CoMirvct^S 
of ia«,ik»j 7 In Mfh. 

Fitc* 

F Oe. Hi S nSalplila, Pru 

W. H. RIDDING 

OVT ai.si«s NmrNAiitT .phua 44, pa 



RAMSDER EYEFtEQE* 

V*" Vi'-i" BPL. ,uiMl.nl dU. iVi' OD 
aacli |3 10 — Imwrflat* daUanvy 
IQUATORIAl AAOUNTINOS 
Cowbinatioa BynpUc* and 
PriMB Holdw 

AAlrror wlla wllli ri*e for tub* 

Frlnna blfhoal 

Prkaa and cataJo# on raqnaat 

C. C. YOUNG 

2 S aUhiKd a*«d i«nt Hartford A, Conn. 


INVENTORS -If 5.000 p^pl, in 

America can uae or benefit from your 
idea, I guarantee its tale at your price 
in leM than 60 days. George Pearce, 
47T Bartholomew St., Peebody, Maas. 
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hur^x tha moist teehniquoi be dolib- 
aratt 

With Bamasito, on its first try-out hy 
your scribe several years ago, a 10^ 
mirror polished out in just two hours 
It is only fair to state* however, that it 
had received finings with Garnet Fines 
(Nos. 1, 4, 7) and would have polished 
out in fewer than normal hours even 
with rouge It happened thus Exami- 
nation was made to see how the polish 
was coming up but it had already come 
up and was complete Your scribe ex- 
claimed ‘‘WeU rU be damned!” (This, 
no doubt, is true ) 

Cerium oxide is pink, in water sus- 
pension approaching white It has long 
been known to be a possible abrasive 
but lay practically undeveloped com- 
mercially until the Barnes Ck)mpany 
and other companies developed its ap- 
plication Bamesite, which is even 
faster and, in fact the fastest known, is 
a special material developed exclusive- 
ly by the Barnes Company beginning 
in 1941 It is a mixture of cerium ox- 
ide with other rare earth metal oxides 
Bamesite is red-brown and coets a 
little more than rouge but what are a 
few cents* saving when a frogskin will 
buy enough cerium oxide and Bame- 
site to polish a dozen mirrors (many 
more, if the user will avoid the tech- 
nique of the green mechanic with the 
diuretic oUcan). 

^The general rule for any polishing 
materials,” Ferson emphasizes, ”ls to 
apply only a small amount of polishing 
agent in a larger amount of water (a 
teaspoonful or tableqxxmful in a glass 
of water) , to forbear from adding more 
of the agent than the lap will han- 
dle, and not to try to hurry the action 
by adding more and more because this 
will not work. 

“Just how much the lap will take up ” 
he continues, “will depend on its hard- 
ness— the hi^er tha less, until a very 
hard lap will take up none at all and 
will grind Instead of polishing Even a 
very soft lap will take up only so much 
in a given time Toward the end of 
polishing, only water from the top of 
the glass, which contains tha ^est 
rouge, should be added.’* 

L ast September this department an- 
nounce that if sa many as twenty 
five 16*' Pyrex telescope mirror blanks 
could be ordered and molded at one 
pouring, the purchase price per blank 
would drop by about $100 This number 
of blanks soon were ordered and sup- 
plied to the users A large part went 
to professionals wfabo took advantage 
of the opportunity, and their co-opera- 
tion is welcome Soma of these profes- 
aionals formerly were amateurs 
This department now receives be- 
lated w<»:d that nine more lO"* blanks 
are wanted, two of these from a worker 
who put ofi! sending his ^ekels to 
Coming Glass Works till too late to get 
I into the earlier dub Also, several who 
I advised this department that they “had 
joined” apparently thought a mere ex- 
pression of intention would serve, but 
Coming's mare wonH go without the 
actual ipinadL. We now propose a 1947 
“Sixteen-Inch Club” started ofi by the 
nine mentioned above Present price is 
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$37 50 per blank, fob Coming, N Y , 
and a batch molding will take place 
at Coming when the other orders come 
in. If you don't fleel equal to a lO'' job 
now, perhaps you will later Do not 
send any money to this magazine since 
business dealings are entirely with 
Coming, but if you wish, please let 
this magazine know you have joined 
its 1947 club, in the manner just named. 

H ow thick, how rigid, must the glass 
tool be on which a mirror is ground 
and polished^ On this there have been 
two schools of thought One school says 
as rigid as the mirror, or almest. The 
other says rigidity makes little or no 
theoretical difference in a tool 
This question came up when this de- 
partment was asked whether Coming’s 
or Pyrex '‘Panel Stock,” cheaper 
than mirror blanks though of the same 
glass, could saf^y be used as the tool 
for a fairly large mirror, say a 12%" 
This stock is gh^ standard commercial 
annealuig but not the special annealing 
that mirror blanks rate The question 
was passed to a lew advanced amateurs 
One replied 'Tve been \ising tools 
much thinner than that but haven’t 
noticed any astigmatism ” Another 
‘Used a Vi'' tool on a 4y4’' mirror No 
astigmatism ” A third "I tend to side 
with the thin tool boys, provided the 
worker keeps rotating the mirror and 
circumnavigating the barrel ” The last 
clause is the basis on which the thin 
tool school argument is based, but 
few appear to have risked loss of labor 
by making a planned experiment that 
would bring the answer out un- 
equivocally, such as trying a 10" or 
121^" mirror on a Vi" tool Goat wanted 

Y ou no doubt have made your formal 
will but, even then, what would 
your puzzled heirs know about dispos- 
ing of your optical things^ Pause and 
try to think out just exactly how 
mother, wife, or children would pro- 
ceed with this job You are an angel 
hovering overhead but you can't make 
your presence known and you are 
thinking, **Ther4 go my beat eyepieces 
for a dime apiece and that fine little 
flat for two cents while they are trying 
to get $100 for that worthless unfin- 
ished, unfigured^ objective lens ” You’d 
be thinking things no angel is supposed 
to think 

Would it not be a kind, thoughtful 
thing to jot doWn In pencil some in- 
formal notes on what to do with each 
item*? Where to offer it Value 
The total volume of optical stuff to- 
day thrown out or gathering dust be- 
cause heirs don't know what to do with 
It probably would load a freight train 
For a trifling favor one amateur’s 
widow recently tried to give your scribe 
a microscope worth several hundred 
dollars, while another amateur who had 
promised his copy of Ritchey's rare 
classic "On the Modem Refiectliig Tele- 
scope” omitted to implement his prom- 
ise with a memorandum for his heir 
before he died (earlier than he ex- 
pected) and the book was burned up 
and so is your scribe Two examples of 
the crazy things that happen because 
heirs are left puzzled 
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EXTENSIVE, practical instmctlons 
for nukins excellent telescopes 
capable of serious astronomical 
work, including the glass mirrors 
and St a cost of less than $25 for 
materials, are presented m 
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^FTER you have made your tele* 
bcope, there will be other optical 
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make Then the book you will 
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50 Years Ago In . . 



(Condensed from Issues of May, 1897) 


HIGH SPEED TELEGRAPHY — “By making use of the alternate 
ing current and special designs of receiver and transmitter, 
two well-known American specialists. Lieutenant G O 
Squier and Prof A. C Crehore, have succeeded in sending 
messages over a wire at the rate of twelve hundred words a 
minute, and they confidently assert that between three 
thousand and six thousand words a minute may be dis- 
patched by the same system between points that are a thou- 
sand miles apart” 

JAP LAIOR PROBLEMS — “Like causes are producing like re- 
sults in Japan, and the remarkable industrial developmnit 
of the country is bringing in its train those very same in- 
dustrial troubles which have harassed or are still perplexing 
the older civilizations of the West If recent labor troubles 
are an indication, it looks as though the apparent prosperity 
of Japan was not as healthy as it might be, and that it was 
based on the poverty and misery of the wage earners.” 

ALUMINUM COATING — “A new departure in the field of 
sheet metals has just been undertaken by a St. Louis, 
firm This flim has tent us samples of steel sheets coated 
with aluminum, which, it is claimed, are superior to and 
more dmrable thui galvanized Iron, tin plate or planished iron 
for many purposes for vrhich thoee materials are now gen- 
erally used. Moreover, they can, when desired, be polished 
to a luster equal to burnished silver or nickel” 

SAFETY GOGGLES — ^Injury to the eyes by dust, sparks, 
flying sidinters, and stones is by no means rare, and only 
imperfectly prevented by the ordinary spectacles Dr 
Thomalla, of one of the Berlin accident wards, has devised 
a spectacle made of Schering's gelatold, an elastic, trans- 
parent material, which can be hardened in amyl acetate 
If really broken by flying pieces, the mass does not splinter ” 

ELECTRICAL HEATING —“The NUgara Falls Power Com- 
pany’i big power station offers one of the most interesting 
studies on the subject of electrical heating to be found in 
the United States, if not in the world The heaters in the 



BectHc iMeters (or left) In NIogore f tosmt h ii stoHee 


offices are on a secondary 100 volt dretdt, and this circuit is 
fed through converters which reduce the voltage from 8,000 
to 100. tn the office portion of the power house there Is about 
175 horse power in heaters of ^e American pattern, 
they are seldom all on at the same time. Of course, it m- 
pends entirely upon the weather conditions as to the amount 
of heat required to make the rooms comfortable In the 
dynamo room there are fifteen heaters, three circuits of five 
each, and each circuit takes up about 200 horse powo* How- 
ever, it has never yet been found neoessaiy to use all three 
circuits, two of them being found sui^ent in the coldest 
weather By consulting the illustration in connection with 
this article the heaters will be seen on the left on the walls 
of the dynamo room, about 15 feet above the floor” 

RAILROAD TROUBLES — ‘*By the dropping of the brake bar 
of a freight car of the new Third Rail branch of the N T., 
N H & H R R., the switchboard at the Berlin, Connecticut, 
power houses was burned out, causing a loss of one thousand 
dollars, delaying probably for a week the (^>enlng of the 
Third Rail route between New Britain and Hartford” 

SUBMARINE — “On Monday, May 17. there was launched at 
the Crescent Shipyard, Elizabethport, N J., an extremely 
interesting specimen of marine architecture, known as the 
Holland submarine boat. It embodies the results of some 
twenty years of experimental work on the part of the de- 
signer, who firmly believes that the sutenarine torpedo boat 
will prove to be the most deadly weapon of future naval 
warfare ” 

PAFER MACHINE — “At Rumford Falls, Me., the largest paper 
machine in the world is now in the course of construction 
by the Rumford Falls Paper Company It will produce paper 
150 inches In width, which is said to be 15 inches wider then 
any American machine and 2 inches wider than any other 
machine in the world at the rate of 500 feet per minute, 
or, in a complete day’s run of 24 hours, will turn out about 
9,000,000 square feet, equW^ent to 35 tona” 


100 Years Ago in . . 



(Condensed from Issues of May, 1847) 


POWER — “Die steam engine itself, improved as it Is, and 
wonderful as have been results produced by it, is capable 
of further improvements Its bulk a^ wei^t may be fiuther 
diminished, both in the form and construction of the boUer 
as well as the engine itself, and thus tn effect, its poww may 
be increased, or it may be reserved to us to discover the 
means of producing, and rendering subservient to our pur- 
poses, some other power which shall surpasa steam, or, per- 
haps, to substitute lor it that all-powerful agent, electricity, 
whic^ Jac<^i has already attempt^ to apply to navigation ** 

BALLOON TIRES — ”A number of cabs with newly invented 
wheels have just been put on the pave in London. Their nov- 
elty comdsts in the entire absence of springs. A hollow tube 
of India rubber about a foot in diameter, inflated with air, 
encircles each wheel in the manner of a tire, affording the 
greatest possible amount of cab comfort to the passenger” 

ZINC CASTINGS — "Some of the French artisans have adopted 
the plan of casting statues and groups of figures, in zinc in- 
stead of bronze. By this means the cost of such models is 
very much reduced, while an equally good representation 
is prodticed.” 

TELEGRAPH WIRE— ‘*The Directors of the New York and 
Buffalo Telegn^khio Con^wny, at their recent meeting in 
Utica, resolved to ues In their opmtions an iron wire kiMWD 
as No 10, wei^iing about 250 pounda to the mile ” 
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April 7 is a notable day in communication history, for 
on that day in 1927 was the first demoastrauon of tele- 
vision over long distances Large-scale images were flashed 
from Washington, D C , by wire and from Whippany, 
N J , by radio to a public demonstration in New York 
City “It was,” said a newspapet, “as if a photograph had 
suddenly come to life and begun to smile, talk, nod its 
head and look this way and that ” 

That was the first of many public demonstrations, 
each to mark an advance in the television art In 1929 
came color television, and in 1930 a two-way system 
between the headquarters buUdmgs of A T & T and 
Bell Laboratories When the first coaxial cable was installed 


in 1937, television signals for 240-line pictures were trans- 
mitted between Philadelphia and New York and three 
years later 441 -line signals were transmitted By May, 
1941, successful experiments had been made on an 800- 
milc circuit 

End of the war brought a heightened tempo of 
development Early in 1946 began the regular expen- 
mental use of coaxial cable for television between New 
York and Washmgton, and a few months later a micro- 
wave system for television transmission was demonstrated 
m California 

Transmission facilities will keep pace as a great art 
advances to wide public usefulness 


BELL TELEPHONE 


LABOR ATORI 
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PUKIfNlN# com Vitm IHCOMI 

ncoAKBUtw ot watiat s«^ lalipr unions imd "economists** 
may say about tb^ necessity of maintaining low sales 
costa in tbe face of abyrocketing production costs, there 
comas a time when oojd facts caU for painful decisions 
One such declsfon has just he^ made* With the July, 
1647 isauej the price of Soientifio American will be in- 
ereaabd to 90 cents a copy, five doUara a year 
We looked at every angle, considered every possi- 
bUi^. But certain thhigs cmild not be changed. In round 
numbers, pur Iprinting costs have inoreaspd 80 percent, 
papin^ is Wp 50 |)ereeni, and engraving haa rlset 40 per- 
cp^ baaed on 1040 posts. Add sindlar increases in all 
other {tbases of budtute operation and it becomes obvir 
ous oiat aoUething had to be done 
One thing we refused to do‘ We would not sacrifice 
the editorlsd quality of Scientific Anlerican in older tP 
cut ooets. This must be maintained. So, since we cannot 
continue to absorb all of the cost increases and still stay 
in business, we reluctantly decided that the price of the 
magedne must ‘'be increased. We are sure that our 
readers will he In sympathy with this move, wlh under- 
stand that it waa done only as a last resort, will bear 
with up Uidil a doymwsrd readjustment can be made 
See flap Inqpprtant announcement on page 234. 


HUMANITY TO MAN 

ArruPAnoN of the Golden Rule in industry and else- 
where, naive though some nuy think it to be, ip pert 
and parcel of progress. More modem woM for the Rule 
is ^umanitieet** a subject that is becoming an ever more 
inqmrtant fsMt of our cotnplicated civlliaatioa.^' 

Warning that the world must develop increased re- 
spect for the huRtanitiea, Dr Frank D, Fackenthal, act- 
ing presidtfst of Columbia University, gives this ex- 
panded sauLclarifylng definition “The field of study is 
the natures of men, their psychologies, their exidosive- 
nesa in this or that situation, their resistance to this or 
that movement even though It be for their advance- 
meah tl^ attraction to this or that idea though It may 
idttmstely epidaVe ^em and destroy their freedom, their 
Insl^Ot for InunedlaW individual welfare as agaln^ the 
long-term public good." 

This ind^ la « study worthy of as much attention, 
as mudi effort, as any research in the physical sciences 
Through it the physical sciences and all their potential 
posidl^Ities can advance rapidly; without it, man and 
his tndustrtes will surd^y wither on the vine. 


•AS TUtllNIS AUTANCf 

lirnuotnnO ss are tiie simple mechanioal features of 
the gas turbine, technicians in the field are sdU loath 
to beciMQe tOo glowing in its prsilse. ^ixis, A3ah BMnud, 
Cfenerd Mktrie engineer, rewitly Said' *T!71file the 
gps Utrbine leesns very promlling, It Is, neverthdess, 
stfil. in ms dpvdiqjSRent stsge.*^ 

Cwossfoii for the sWteinent was die anoOunoement 


/I* A Awfc 


that teats are about to begin on a ISOO-borsepwer tur- 
bme unit— 19 feet long and weighing between 21k to 4 
pounds pef horsepower— that wUl bom Bunker "C" oil, 
with simultaneous work being directed toward burning 
powdered cod. Also on ^ Oenerd Electric horizon 
is a 5000-kllowatt madiine for deetrio power statlona, 
scheduled tat tests within the next 12 months. 

Further reports indicate that the powdered-cod-bum- 
ing gas-turbhie locomotive (Scientific American, August 
1946) will be on the rails before 1947 becomes a mere 
memory 


UNMINEO COAL 

SuccsssruL burning of coal underground,^ without the 
necessity of first mining it (Scientific American, De- 
cember 1046), opens a number of fields for investiga- 
tion Not the least of these is the use of the resulting 
gases in gas-turbine imits, especially in areaa where 
cooling water is scarce. Other possibilitiSs stemming 
from this method of using unmintd cod include manu- 
facture of synthetic fuel from the gases, using the gases 
directly as fuel for Industrial funuwes, and economical 
powering of high-temperature steam generating planta 
An average of S5 to 50 percent of the available coal Is 
left underground in present mining processes; It is re- 
ported that severd more abandoned mines will be 
"fired" to further the experimental work on bumUtg 
cod underground. 


STRAWS IN THf WIND 

Mdoatobs vacuum tubes, already in use in hearing 
aids and pocket radio receivers, will aid aircraft radio 
as well, within the next few years It is predicted that a 
large transport plane will carry as many as 600 dec- 
tron tubes whi^ would wei^ 225 pounds in present 
Sizes but only 37 pounds in the miniature form. > . 
Soviet industty, eagerly gobUing up thousands of pat- 
ent specificationa to glean benefit fi^ Yankee Ingenu- 
ity, may point toward 'upseeu riches lying at American 
industry*s doorstep . The Gulf Coast, rich in petroleum, 
natural gas, sdt, sulfur, lime, and so on, fs making a 
strong Ud for diemlcd indiistiyii expansion soi^- 
ward; Monsanto, Du Pont, Shell, Dow, and others have 
alrea^ spent milHons for [^anto in that area, move wfil 
follow. . . A number of n^ufacturera of equipment 
requiring amdl motors, stymied by forlHdietanf d^very 
datte promised by eataU^ed nunmfseturens of pd#eS 
utdts, are maklttg the mqfors Riemadves, effsettvd^ 
breaking deadfo^ w^l^ were prsvenfing sdfdy 
needed prodads trb^ zAtching dm market A 
(H. R. 2ER)) hds b<m Introduced In the UEouig^ 
Retmesentatlvgs widdt if paarod* vriR foerodsb mellih 
ent-Sfvbcstlon iUi^ tmA pgtsnt Mm ises 
pr«s^ IM to $w eedt wtih dmOar hmMsas^Mhdllii 
the line. 
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FIRELESS 


By HARLAND MANCHESTER 


D uring the winter just past, a few 
houses in central Indiana were 
heated by a revolutionary device 
which involves no dust, soot, stok- 
ing, fuel, furnace, flue, or fiie When 
summer comes, the device automati- 
cally shifts over to cooling You set 
the thermostat once and forget about 
it 

This IS the “heat pump,” an in- 
genious idea which has been knock- 
ing around for 95 years and has at 
last been put to practical work by a 
few inventive Hoosiers In principle, 
the heat pump is an electrical re- 
frigerator running backward Your 
kitchen refrigerator cools the food 


HEAT 

for the 

HOME 

by pumping the heat out of the box 
and thi owing it away Put your 
hand in back of it and you can feel 
the hot air coming out If the cycle 
weie revel sed the refrigerant gas 
would collect heat from the outside 
an and pump it into the food com- 
paitment That is what the heat 
pump does Even in the dead of win- 
ter, theie IS heat in the outside air, in 
the ground and in the water m 
wells and streams The Indiana 
house-warmers collect this heat and 
use it to produce hot air which is 
circulated through legisteis 

A few dozen of these systems have 
been in use for several years, but 


they were too expensive to operate 
m any but rmld climates Now two 
rival Indiana firms, one at In- 
dianapolis and the other at Muncie, 
are pioneering in the manufacture 
of new types of heat pumps which 
aie equally suitable for Florida or 
Minnesota 

The Indianapolis heat pump, the 
Terra Temp, originated m the rest- 
less mind of a 35-year.-old cellar 
inventor named Robert C Webber, 
a Noith Carolina native who for 
many yeai s woi ked for the local 
powei and light company Mr Web- 
ber has long been a deep-freeze en- 
thusiast, and builds his own fieezers 
He has four of them One day four 
yeais ago he lan one of his boxes 
down to 95 below zero to see what 
would happen He put his hand on 
the outlet pipe and almost burned 
It That set him to thinking on a new 
tack Here was a lot of heat being 
thiown away So he ran the outlets 
fiom his fieezeis through a boiler, 
with the Jesuit that his fanruly had 
more hot water than they could pos- 
sibly use He was still wasting heat, 
and wondered what to do with it 
His seven -1 oom house was warmed 


Hcot Pumps, Electrically Operated "Refrigerators 
in Reverse/' Can Provide Yeor-'Round Constont 
Temperotures — Heating in Winter and Cooling 
in Summer One Automatic Unit Does the Entire 
Job Cost, Convenience Considered. Compares 
Favorably with Established Fuel Burning Systems 



IntvHor ond txttrlor vitwi of o Morvolr hoot pomp instoltod in a boilding of PenntylvonM Powtr Company 
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• LOOKlNtt AHIAD • 

Ntw homt without chimneyi 
Compotttton of oltctricoi hooting 
with coal, go$, ond oil . First 
wtdo-sprood uso of hoot pumps in 
orooi whoro curront cost Is low 
Incroosing dosiro for comfort-cooi- 
tng systoms in homos Exponding 
morkets for utility componios 


by hot air from a coal furnace He 
decided to use the surplus heat 
from his freezers to save coal, so 
he piped some of the hot water 
from his boiler through a coil be- 
neath one of the floor registers, and 
Installed a small fan to drive air 
past the hot coil 

The results were so encouraging 
that Mr Webber decided to build a 
full-size heat pump to warm the 
whole house That meant a great 
deal of figuring, shopping for scarce 
materials wherever he could find 
them, and working evenings and 
week-ends for the better part of 
three years 

HEAT FROM THE GROUND— Lord 
Kelvin discovered the heat pump m 
1852, and m recent years a number 
of window -type air-conditioning 
imits have been installed which can 
be reversed m cool weather to ex- 
tract heat from the outside air This 
is expensive heatmg, the colder the 
day, the more thinly the heat is dis- 
persed in the air and the more power 
it takes \o collect it But Webber 


hit upon a new idea Why not pump 
heat from the ground below the 
frost line, where the temperature 
doesn’t vary more than 20 degrees 
or so throughout the year? So he 
dug a ditch in his back srard and 
buried 400 feet of %-inch copper 
tubing Freon gas circulates through 
this tubing and picks up the ground 
heat When it reaches the heat pump 
in his cellar, the gas is compressed 
to a liquid which then goes to a 
condenser Here it gives off its heat, 
and the now expanded gas goes 
back through the ground coil to 
pick up another load Air is driven 
by a fan through the hot coil in the 


cellar (the condenser) axul .sent 
through ordinary duets to registera 
in the rooms, while ducts near the 
floor bring back cool air for reheat- 
ing 

Webber has been heating his 
house this way for three winters, 
and everyone is happy Last winter 
he gleefully sold his coal furnace 
Parts and materials for his heat 
pump cost him $524 For the first 
winter, from October 1 through 
May, the cost of electricity to run 
the pump (at two cents a kilowatt- 
hour) was $124 This is about $16 
more than he used to pay for coal, 
and he also points out that a new 


Right Si4« vitw of 
o Torra Tsmp hoot 
pump in tho 
ctlior of Wohhor't 
homo, thowing 
port of the duct 
lytfom for diitributing 
worm or coolod 
oir os roqoirtd by 
outsido tomp- 
oroturos. Rtlow 
Front vitw of tho lomo 
unit, showing 
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ontiro instoilotion is 
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tho woy undor tho 
collar itotrs 
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tinuoua loop of plpo ntnnlng fran 
tbo bottom of tho WfU to the hect 
pump in the cellar, 15 gallo n i of 
water conatantly dreulate TblM wa- 
ter picks up the heat in the wdl 
water (which draws it from the sur- 
rounding ground), carries it to the 
cellar, and uses it to heat freon gas 
in a coil through which it passes. 
The gas is compressed to a Hquid, 
which makes it much hotter, then 


Simplified diogromt of iMotisg 
ond cooling eyelet of Ibe Morvok 
lieot-piimp system Woter from tlw 
deep well, not shown, cifcefot t 
thtoitgh the wotor rodioter ot Hit 
loft in eeeli diogrom Left OmI- 
leg cycle when room tomperatsrs Is 
obove thermostot setting Mow Tim 
cycio when thermostot colls for hoot 



house-insulation job favors his heat 
pump But he says it’s a cheap price 
to pay for not havmg to shovel coal 
and haul ashes And his cellar looks 
as clean as a surgeon’s glove 

PLUS AIR COOLING-At no added 

cost, he has an air-conditioning 
plant for the blistering Indiana heat 
waves — a luxury enjoyed in very 
few homes When the temperature 
goes above a certain point, the ma- 
chine reverses itself, pumping heat 
from the house and dispersing it in 
the relatively cool ground. The cool- 
ing job, he reports, uses somewhat 
less juice than does winter heating 
Mr Webber built his heat pump 
for his own use with no definite 
plan for exploiting it commercially, 
but he soon found that the world 
was beating a path to his door Now 
the Terra Temp Company of In- 
dianapolis has been organized to 
take over his patents and manufac- 
ture the novel heatmg plant on a 
mass-production basis Further re- 
search is under way and more ef- 
ficient models have been built One 
resembles a large streamlined re- 
frigerator which, in a cellarless 
house, would look attractive in the 
kitchen or a utility room The Ar- 
mour Research Foundation of the 
Illinois Institute of Technology has 
constructed a laboratory model and 
is securing data for the guidance of 
the manufacturers and of building 
contractors in various climates Nor- 
man Kevers, one of Terra Temp’s 
founders, estimates that the heating 
system, completely installed, should 
sell for less than $1000 
This is one man’s heat pump 
There are others Some 60 miles from 
Mr Webber’s doorstep, in a vet- 
erans* housing development in the 
University Heights section of Mim- 
cie, stands a splc-and-span new 
four-room bungalow with no chim- 


ney When William A Spurgeon 
and his bride moved in last October, 
they set the thermostat at 72 and 
left the rest to the Marvair heat 
pump in the cellar If the house 
cools down to 71, the pump goes on, 
and 30 seconds later hot air comes 
through the registers If the ther- 
mometer goes above 73, the device 
reverses itself and blows m cool £ur 
until the temperature drops to the 
correct level When June comes, 
with hot days and chilly nights, the 
Spurgeons will still do nothing about 
it Come heat or cold, the robot m 
the cellar will accurately provide 
the desired indoor temperature 
Other installations are being made 

220.FOOT WELL - The Marvair 
heat pump is the product of Muncie 
Gear Works, Inc, an old, experi- 
enced firm which also manufactures 
coal stokers and outboard motors 
Instead of taking heat from the 
ground, Marvair pumps it from well 
water Back of the Spurgeon house 
is a 220-foot welL Though a con- 


it expends its heat on a stream of 
air which is driven by a fan through 
conduits into the rooms Cold air is 
returned through other conduits for 
reheaUng Thus the heat units in the 
well water are collected and moved 
to the livmg-room by means of 
three intermeshing cycles of water, 
gas, and air, and the whole thing is 
driven by electric power from the 
utility line 

The reader may protest that it is 
prohibitively expensive in cold 
climates to heat a house by elec- 
tricity It IS, if you are using ordi- 
nary electrical resistance heaters 
The secret of the heat pump is its 
superior eflBciency Theoretically, it 
will convert the electric power 
equivalent of one resistance-heat 
unit mto six or seven heat units in 
your house So far, in actual prac- 
tice, the yield is between three and 
four, but engineering projects now 
under way may bring even better 
results It is the first method ever 
devised which shows practical prom- 
ise of obtaining hous^old heat from 
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Marrotr htot p«mp in fli« Spargnon hom« m Muncin, Indiona 


the cleanest, safest, and least bother- 
some source — electricity 
Aside from heating m winter and 
cooling in summer, this device can 
heat water far more cheaply than 
the electrical water heaters now in 
use A large utility company, aware 
that resistance heating cannot meet 
the competition of gas-fired water- 
heaters, has sent specifications to 
manufacturers for a heat pump for 
this purpose As Mr Webber proved 
in his cellar, refrigerators and deep- 
freeze boxes can be coupled with a 
heat pump It would be easy to add 
a bathroom tap for ice-water To- 
day we buy one expensive device to 
throw away unwanted heat and an- 
other one to get rid of unwanted 
cold The heat pump can be made to 
swap the two, with an important 
saving in equipment and power It 
will perform all household heatmg 
and cooling jobs except cooking 

PRODUCTION PLANS-Both of the 

Indiana firms have ambitious pro- 
duction plans They don’t expect 
30,000,000 American householders 
to junk their furnaces overnight and 
put in heat pumps, but as more of 
the effortless indoor heating and 
coolmg systems are seen through- 
out the country, they are confident 
that the demand will keep them 
busy While Terra Temp is in the 
process of getting under way, the 
Muncie firm has converted an en- 
tire plant to producing its Marvair 
pump, and has 3500 firm orders to 
be filled before July Muncie origi- 
nally planned to build 10,000 units 
this year, but has had to cut this 
estimate in half because of material 
shortages 


Heat pumps of various types are 
being mstalled m all climates In 
mild Los Angeles, a number of 
pumps are in use which extract heat 
from the outside air, and the Drayer- 
Hanson firm of that city plans to 
build 5000 this year, suitable for 
use m the Southern belt of the 
United States Three Marvair heat 
pumps using deep wells are being 
installed in houses m Binghamton, 
New York, and there are orders 
from other cold-winter places like 
Montreal and Milwaukee 

Utility compames throughout the 
country are showing a lively mterest 
in the heat pump Its use even m a 
small percentage of homes would 
add tremendously to their market 
for power 

Many firms have installed it in 
their office buildings, among them 
the Ohio Power Company, which 
uses It for heating and cooling build- 
ings in Portsmouth and Coshocton, 
Ohio However, its first big boom 
will probably be in the TVA area, 
where power sells for as low as four 
milts per kilowatt-hour C B Os- 
borne of the Chattanooga Electric 
Power Board heats and cools his 
house with a Marvair unit, and 
several others, of both the ground 
and water type, are being installed 
in other Chattanooga houses An 
individual well 200 feet deep is ex- 
pensive busmess Existing shallow 
wells or cisterns are not suitable 
because there is not enough ad- 
jacent ground area to supply the 
needed amount of heat S R Fin- 
ley, general superintendent of the 
Board, suggests that the cost of deep 
wells can be eliminated by tapping 
the water of the Tennessee River 


to bring the new heating and cool- 
ing system to all of downtown 
Chattanooga Both the first cost and 
the cost of operation are at present 
somewhat higher than oil and coal 
heating systems, but compared with 
the cost of separate heating and 
air- conditioning plants, it’s a bar- 
gain As Marvin Smith, Marvair 
executive, puts It “You buy air con- 
ditioning and get your heatmg sys- 
tem thrown In free ” And It doesn’t 
take water from the ground, which 
disposes of one air conditioning prob- 
lem in parts of the country where 
the water table is dangerously low , 

OPERATING COSTS — The heat 
pump’s further progress will depend 
largely upon tiie cost of electric 
power and the cost of household 
fuels in various parts of the coun- 
try One expert estimates that with 
electricity at one cent per kilowatt- 
hour and coal at $10 a ton, the heat 
pump can match the cost of con- 
ventional wmter heating, to say 
nothing of the advantage of summer 
comfort At present there are few 
places where power can be bought 
at that price, but with wide adop- 
tion It IS probable that power com- 
panies would put a separate meter 
on the pump and establish a special 
late They make this arrangement 
now for household electric water 
heaters, which operate during the 
morning hours when the power load 
IS light By adding an insulated 
hot-water storage tank, the heat 
pump might also help to smooth 
out the power demand 

The Muncie firm plans to sell its 
Marvair unit for about $1700, all 
installed and ready to set the ther- 
mostat for whatever year-’round m- 
door temperature you wish This in- 
cludes the cost of the well, which in 
actual jobs has varied from $300 to 
$800 If this type of heat pump wins 
out, a rotary core driver can dig 
wells much more cheaply And if 
Mr Webber’s ground -coil system 
gets the breaks, digging costs will 
be still less On the other side of the 
ledger, houses will not need chlm- 
ney5, expensive items which now 
run up a construction bill $300 to 
$500 

All this adds up to the conclusion 
that the new heatmg system has its 
foot firmly m the door In the early 
*20’s, only the well-to-do owned 
mechanical refrigerators Old-fash- 
ioned ice-boxes were much cheaper, 
but convemence won out, and the 
iceman cometh no more Liberation 
from the coal shovel, from dust, 
smoke, and summer heat would be a 
priceless boon Don’t expect deliv- 
ery next week, but we may be 
headed for somethmg like a domestic 
millenium 
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Metallizing 

TAKES OVER 


Struggling to Rise from the Status of a Stunt Process to That of a 
Respected Tool of Industry, Sproyed Metal, With Its Unusuol Metal- 
lurgical Structure, Offers Solution to Difficult Prcduction Problems 


By EDWIN LAIRD CAD^ 


S OME 30 yeais ago one of the dt- 
veloperb of metalii^ing sprayed 
molten metal on the head of a 
kitchen match The match did not 
Ignite He was to make this demon- 
stiation again and again He was to 
be sorry he evei had done it the 
first time It was just a stunt And 
metallizing (molten metal spraying) 
has spent its entiie growth-peiiocl 
fighting off with one hand the at- 
tempts to use it as a futile stunt 
process, and working with the othei 
to build its place as a solid tech- 
nique of industry 

Much of the demand to do sunts 
has come from the fad that metal- 
lizing IS so completely unrelated to 
any other industrial process Briefly, 
this process consists of feeding a 
metal wiie oi rod into an aceytlene 
flame, picking up the molten metal 
in a compiessed air blast and blow- 
ing it onto the object which is to be 
coated 


This miglit sound a lot like paint 
spiaymg But spiaycd paint is much 
like blushed paint And sprayed 
inetal is like nothing else made of 
metal 

Seen thiough a mici ©scope, 
spiayed metal does not lesemblc 
the gianulai structure of cast metal 
oi the somewhat fibious structuit 
of wi ought alloys On the contrary, 
tht splayed metal looks like mil- 
lions of tiny apple pies squashed 
down upon each othei Many a met- 
alluigist looking at it for the fiisl 
time has said “there ain't no such 
metal There can’t be” Many an- 
othei has said “it disobeys all o( 
the laws of metallurgy It cannot bi 
•my good “ 

The practical production man whi» 
finds a machine or piocess going 
wiong IS apt to say “I’ve got to get 
the bugs out of it ’ For debugging 
he tin ns to an odd process — the 
oddei the bettei Mctnlhzing with 
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The thorough restoration of this dry 

rotted antique wooden statue is an cx 

cellent exomple of metollixing wood 

Us leputation foi odd stunts and odd 
metallurgical structui es is highly 
inviting to him And in plenty of 
cases it wmrks 

HEAT RESISTING One example is 
that of heat exchange! tubes These 
often aie made of coppei because 
their function is to conduct heat 
and copper is second only to silvei 
m its heat-conducting ability But 
they fiequcntly have to take the 
waste heat out of exhaust gases at 
tempeiatuies as high as 2000 de- 
Riees, Fahienheit At temperatures 
quite a bit lowei than this, coppei 
is likely to disintegiate rapidly 
enough so the costs of tube replace- 
ments are high 

To solve this one metallizing had 
to work out a process An alloy of 
aluminum and copper is much 
slower to disintegiate Metallizing 
could put a thick coating of alumi- 
num on the copper but could not 
cause the two metals to fuse to- 
gether into an alloy The aluminum 
therefore was sprayed onto the tubes, 
then the tubes were placed m a fur- 
nace and held at a temperature of 
about 1600 degrees, Fahrenheit, for 
one hour This caused the forming 
of an alloyed coating which will pro- 
tect the copper tubes at tempera- 
tures up to 2100 degrees, Fahren- 
heit 

And so, in taking the bugs out of 
copper heat-exchnngci tubing met- 
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Mffollixlft9 ii on •conomkol mxHied of opplying a corrosion resistant coot to frozen food equipment 


• LOOKING AHBAD • 

New techniques to lower both initial 
and maintenance costs of bearings 
ond shafts More effective, less 
expensive protective metol cootings 
for objects of any size Low 

pressure dies, molds, ond related 
items fabricated swiftly, simply, and 
ot a new low cost 


allizing worked out a solid process 
and found a consistent market for 
itself This application no longer is 
a stunt, but is an accepted technique 
of industry And metallizing likes to 
develop these steady '*bread and 
butter" markets 

Prolonging the lives of pots used 
for carburizing of steel products is 
another example For a great many 
years the steel treater had two 
choices He could use common cast 
iron pots which were low in first 
cost, but which failed rapidly under 
the furnace heat on their exteriors 
and the weights of metals and pres- 
sures of gases against their interiors 
Or he could use costly alloy pots 
such as those made of Nichrome 

There were many attempts to fill 
in between these extremes — to make 
carburizing pots of middle endur- 
ances at middle prices Pots were 
made of special cast irons, cast steels, 
molybdenum bearing alloys, and 
given surface carbpn treatments 

All of these worked for some ap- 
plications, but metallizing was able 
to go much further Common cast 
iron pots, or any of the special steel 
and alloy ones, can be metallized 
with aluminum, Nichrome, stain- 
less steels, or almost any alloy which 
is known to Impart heat-endurance 
properties Pots of the same mate- 


rials which had failed after only 
eight hours of service lasted more 
than 100 hours after being inexpen- 
sively metallized. 

ON SHAFTS — Metallizing of shaft 
surfaces which ai e to operate in 
journal bearmgs (plam hole bear- 
ings or plain sleeve bearings) is hav- 
ing little- understood effects which 
may completely change some ma- 
chme design practices 
The shaft surface usually is much 
more costly to renew or replace than 
IS the sleeve surface in such a bear- 
ing Therefore, the bearings have 
commonly been so designed that 
the sleeves or the plam holes would 
wear first and would leave the 
shafts comparatively unworn But 
when the shaft surfaces finally 
showed bad ampunts of wear, the 
shafts had to be replaced or their 
surfaces renewed 
Many shafts were so large or of 
such complex contours that replac- 
ing them was costly Metallizing was 
tried, largely as a “last hope” proc- 
ess, for renewing these It was tried 
in increasing numbers of instances 
when the war made replacement 
parts impossible to obtain 
The metallizing often gave results 
which were astoundmg Nobody as 
yet fully understands them, although 
their explanations may lie In certain 
theories of bearmgs 
When a bearing is operating im- 
properly because of wear or over- 
load, several things happen in com- 
plex combinations First, any lubri- 
cant which exists in the pores of the 
bearmg metals is drawn out and be- 
gins to function. Second, the shaft 
and sleeve alternately seize each 
other and then let go, thus setting 
up vibrations; overloaded bearings 
make noises, which range from 
squeals to groans Third, the bear- 


mg temperature is raised by the 
increased friction Fourth, as the 
temperature mcreases, the metals 
expand, reducing the cleareuice 
within which the lubricant can op- 
erate They seize more and more 
completely, and finally either seize 
altogether and “freeze,” or else 
fracture or melt one of the bearing 
members 

Sprayed molten metal helps to 
meet all these enemies of the bear- 
mg Its “pie upon pie” metallurgical 
structure is an excellent reservoir 
for small supphes of lubricant, and 
can help the lubricant to keep the 
trouble from becommg serious This 
same structure is one of the best 
dampeners of vibrations and can re- 
duce the “bound and rebound” ef- 
fects which would otherwise cause 
the bearing to seize more rapidly 
As the temperatures builds up and 
the shaft and Journal expand, the 
tiny voids which exist within the 
sprayed metal become areas into 
which the expansion can go, rather 
than all of the expansion being im- 
posed between the bearing surfaces 

The results of this have been 
proved again and again m the op- 
erations of machines Many a shaft, 
“temporarily repaired” by metal- 
lizing, has lasted much longer than 
It did when brand new And scien- 
tific measurement has confirmed 
these experiences 

BEARINGS TESTED-A recognized 
scientific method for determining 
bearing qualities is to mount a shaft 
in a standard bearing sleeve which 
is so spbt that its halves can be 
forced toward each other The shaft 
is revolved at a standard speed, and 
a standardized lubricant is M in 
measured standard amounts to the 
bearing The bearing halves are then 
forced toward each other with stand- 
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ard tune incraments of pressure. 
The result is that under completely 
standard conditions the bearing is 
subjected to gradually increasing 
pressure At some point the pressure 
will become great enough so the 
bearing will seize or otherwise fail 
Since the rate of pressure increase 
IS known, the time-period for which 
the bearing endures this test be- 
comes a direct measure of the bear- 
ing endurance 

A low-carbon steel shaft had its 
surface finished for bearing pur- 
poses in the usual way A second 
shaft was metallized with the same 
low -carbon steel, then was ma- 
chined to bearing surface smooth- 
ness in such fashion that the bear- 
ing areas of the two shafts would 
be alike in diameters Both shafts 
were submitted to this test, the test- 
ing being done in an independent 
and unbiased scientific laboratory 
The plain carbon shaft endured 
eight hours, the metallized shaft 20 
hours 

With results like these in his 
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Low-pr«isvrt dit mod# by metallizing 

hands, many a machine designer js 
changing his ideas about journal 
bearings Shafts are being metal- 
lized on original production lines, 
are entrusted with much heavier 
bearing pressures and higher speeds 
in their machines, and are re-metal- 
lized as a standard nuimtenance op- 
eration if they wear Some shafts 
are metallized with very hard ma- 
terials such as Stellite, others with 
ordinary carbon steel, or with cor- 
rosion resistant alloys if the bear- 
ing area is subjected to corrosive 
materials in service 

CANNOT BE HAMMERED - Not 

solved by metallizing, as yet, are 
the problems of anti-friction bear- 
ing seats A sprayed metal coating 
IS tenacious, it can be almost im- 
possible to remove without also re- 
moving some of the base metal But 
It is too brittle to resist direct ham- 
mering or peening action Gear 
teeth, for example, should be metal- 
lized only if they operate at ex- 
tremely slow speeds and in the 
presence of abrasive materials which 
wear them rapidly 
The making of dies, molds, and 


pans of intricate contours is a rapid- 
ly advancing field for metallizing 
The master models or patterns foi 
precision investment casting can 
benefit from this technique 

In one instance, a contoured mold 
which did not have to endure ex- 
treme pressure or abrasion was 
wanted The estimated cost of ma- 
chining It from the solid was $3000 
Metal spraying made it for $400 

The production sequence for this 
was 1 Make a wooden pattern of 
the mold 2 Surround this with a 
steel frame, the frame being a 
weldment 3 Spray consecutive 
layers of zinc to the mold and the 
frame, following the contours of 
the wood, until the zinc was one- 
half inch thick 4 Remove the wood 
pattern, leaving the frame as a pro- 
tection and stiffener for the mold 

Metal -sprayed zinc has unusual 
ability to protect metal surfaces, a 
coatmg of it 003 inch thick being 
said to have more than four times 
the salt spray test endurance of a 
normal 0025 inch thick electro-de- 
posited coating And the metal- 
sprayed coating can be built up to 
any desired thickness whereas the 
electro- deposited (galvanized) coat- 
ing is limited Racks for frozen 
foods and other foods handling 
equipment are now metal-sprayed as 
a standard protective procedure 
Whole rooms in packing houses have 
been sprayed with tons of protect- 
ing metals 

In one field after another, metal- 
lizing is finding ways to solve prob- 
lems In so doing It has become a 
settled, even a sedate industry But 
it never is likely to become too 
sedate There is never a day during 
which some metallizing sales engi- 
neer IS not asked to show how he 
can spray molten metal onto the 
head of a match However, when 
metallizing calls at the factory door 
it still is likely to be taken by the 
hand and led to the odd problem — 
the problem that “has bugs in it” 

9 ^ S 

ASCENT BY ROCKET 

Envis/onecI From 

Passenger's Viewpoinf 

N^any a man has wondered what 
It would feel like to go 100 mile*; 
straight up In a rocket Dozens have 
volunteered to find out Nobody as 
yet has made a successful flight The 
business of getting back to the 
ground would be too hazardous, the 
chances of making it too slight But 
scientists have sent up mstruments, 
also a movie camera, and have put 
together the story from the film and 
the records 


The passenger would climb a lad- 
der, enter a chamber high in the 
nose of the rocket The door would 
be closed tightly and securely fast- 
ened The cabin would have to be 
pressurized 

He would strap himself into a 
piadded seat, probably make a wise 
crack or so about padded cells All 
around him would be windows, 
before him a bank of instruments 

For about three seconds he would 
see the glow of a bright orange flame 
as the prelinunary jet let go Then 
the rocket would begm to move 

The take-off would be slow, no 
more rapid than the movement of a 
heavily loaded truck leaving its 
loading platform But all around 
would be a roar like a million blow 
torches all going at once 

Then he would be pressed down 
heavily in his seat The rocket would 
be picking up speed, accelerating 
The human body can stand a peak 
acceleration of five Gs (five times 
gravity) The rocket would not 
reach that But in 50 seconds it 
would reach three or four Gs, and 
only a man m good condition could 
take it 

In 65 seconds all of the fuel would 
be gone but the rocket still would 
be going In three minutes he would 
be at the top The visible ground 
area would have been widening and 
flattening below him He might be 
able to see objects 900 miles away 
The rocket would be rolling and 
tumbling by now When his win- 
dows were aimed at the sky he 
might see only dense blackness and 
he might see the stars at the bright- 
est any man ever has seen them 
The rocket-bome camera has seen 
only blackness, but balloon ascent 
theory says that the sky would be 
the clearest of night skies 

The rocket would start back down 
He would not know when this hap- 
pened unless his instruments told 
him It still would be rolling very 
slowly The tail surfaces wouM then 
take hold and the nose go down 
He would tighten the straps which 
kept him from diving out of his seat 
All the objects that had looked 
smaller and smaller as he went up, 
now would look larger and larger 

At a safe height an automatic de- 
vice would work It might eject him 
from the rocket, and it might eject 
his entire cabin Scientists have not 
determined just how to work that 

One parachute would open, catch 
the air, explode from the force A 
second would open, be tom to rib- 
bons The third or fourth might 
hold 

Then he would be on the ground 
And he would promptly get a 
ghost writer and write a book — 
Edwin Laird Cady 
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OXYGEN TON 


Copoble of Turning Out Unprecedented Volumes of Oxygen Doily, 
Projected Plants Will Moke Avoiloble to All Industry '^ast Quantities 
of Thot Gas, of Adequate Purity, ot a Fraction of Present Cost 

By D H KILLEFFER 

ObemicMi Knilnotr 


O XYGEN, most plentiful of all the 
chemical elements, has come 
out of World War II ready to bulge 
mto new and larger places in our 
industrial economy A revolution 
threatens, and not a minoi one Al- 
though nearly half of our woild 
and all that is in it (actually 
46 46 percent) is oxygen, we aie 
only now becoming seriously dis- 
contented with production of this 
extremely useful gas One example 
of the need for accelerated oxygen 
production is seen in a pro j ected 
plant that will convert natural gas 
into motor fuel and Diesel oil Thi^ 
plant alone will consume oxygen 
fastei than our piesent total pro- 
duction Futhermore, this plant will 
probably be the first of a senes of 
such plants All this is much moie 
than a simple expansion of demand 
It IS a magnification, and it makev 
oxygen appear to be a quite new 
and revolutionary thing, certainH 
worth looking into 
This oxygen renascence grows oul 
of forces that have operated ovei 
long period They have been 
focussed by developments of the 
lecent war penod, and given new 
and vigorous life The basic factv 
are quite simple The air over each 
five square feet of the eaith’s sui- 
face contams something over a ton 
of oxygen, but this is so thoroughl> 
mixed with nitrogen and other gases 
that it IS expensive to separate The 
second important fact is that vast 
numbers of chemical reactions in- 
volving oxygen can be better cai- 
ried out by using oxygen without 
the serious dilution of the four vol- 
umes of nitrogen which normally 
accompany it The most important 
reason that nothing has been done 
about this in the past is that most 
such reactions really go on quite 
well with ordinary air — so well that 
the possible gam by using oxygen 
instead has never seemed particu- 
larly attractive But the tremendous 
demands foi production to supply 


the machinery of war, and the sen- 
ous depletion of some of our high- 
giade natural resources to meet 
them, forced attention to every pos- 
sible means of raising output This 
came at a time when it was quite 
impossible to get more output by the 
usual simple expedient of building 
more plants Something had to be 
done to get more out of existing 
equipment That meant, among othei 
things, to avoid diluting the oxygen 
which IS vital, with inactive nitro- 
gen, which simply takes up space 
In those words the idea sounds very 
simple, and indeed it is, but scarcely 
that simple First, you must get youi 
oxvgen 

GETTING THE OXYGEN That 
pi oblem has hei etofore assumed 
very much the aspect of the old 
question of the prior arrival of the 
hen or the eggi Cheap oxygen would 
undoubtedly promote demand, and 
large scale demand would certainly 
lead to materially lower prices Wai 
Stringencies forced the decision, and 
both appear to be arriving togethci 
Heretofore, the purchasers of oxy- 
gen have been well pleased with a 
price of 55 cents per hundred cubic 
feet, which is equivalent to about 
$125 per ton That is foi 99 5 percent 
or better oxygen But most tremen- 
dous scale industrial uses can be 
quite well satisfied with a somewhat 
lower puiity gas if it can be had at 
a lower price 

Obviously, the advantage to be 
had from oxygen comes from en- 
iiching the air used in most proc- 
esses, and m only a few is there any 
particular necessity to go to the 
maximum possible purity Thus the 
concentration of oxygen can be es- 
tablished for each enterprise at the 
point providing the greatest overall 
economy, considering cost of concen- 
trating and advantage gained New 
and improved methods of recover- 
ing 95 to 97 percent oxygen from 
air can be operated at a cost of 


• LOOKING AHEAD • 

Greatly increased efficiency of many 
oxidotion processes to result from 
the reduction or elimination of 
diluting gases Processes hereto 
fore considered improcticol, due to 
expense or difficulty in obtaining 
proper heating, to be brought into 
the pay-off bracket Oxygen 

finding more and more applicotions 
throughout all industry, with oxygen 
tops becoming nearly os prevalent 
as woter and compressed-air sources 


$2 75 per ton of the gas m a plant 
with an output of 1000 tons per day 
and up to $5 21 per ton if the plant is 
designed for only 120 tons per day 
Such figures are entirely new to the 
art Plants of these magnitudes are 
still new to American industry, and 
costs as low as those mentioned are 
quite out of line with past experi- 
ence Large forces are involved in 
such an expansion and large results 
can be expected from it 

In Scientific American for Sep- 
tember, 1946, page 101, some of the 
implications of enlarged oxygen 
supplies for the mechanical indus- 
tries were examined These were 
found to be developments and 
growth of traditional uses, enlarge- 
ments principally of present de- 
mands While the present mechani- 
cal uses may change in some re- 
spects, their relative magnitudes art 
unlikely to be completely upset Tht 
steel industry consumes about 40 
percent of present oxygen output in 
its opeiations, particularly scarfing 
(29 5 percent) Another 25 percent 
goes for steel fabricating and indus- 
trial maintenance uses about 8 per- 
cent more The remainder us divided 
into many small uses The sum total 
is some 40 to 50 thousand tons pei 
month 

Contrast to that the consumption 
planned for the ainqle chemical plant 
already mentioned of some 2000 
tons of 95 to 97 percent oxygen per 
day 60 000 tons per month 

LIQUID FUEL FROM GAS-Convei- 
sion of natural gas, which is still 
abundant in this country is looked 
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upon as the most practical way to 
meet the diminution of our oil re- 
serves under the continued drain of 
our use of liquid fuels The several 
possible reacUons available to per- 
form this transformation of gas to 
liquid fuels are based on an initial 
conversion of the hydrocarbon of 
the natural gas (largely methane) 
to carbon monoxide and hydrogen 
by reaction with oxygen, subject- 
ing the mixed gases to further re- 
action gives heavier hydrocarbons 
together with more or less minm 
amounts of oxygen -bearing com- 
pounds that have value in othei 
ways than as fuel 

For efficient operation of the ini- 
tial leaction, as well as the subse- 
quent conversion of its products 
the mixture of active gases should 
be as flee as possible fiom dilution 
by nitrogen These icactions aie to 
be employed on a huge scale first in 
the Texas natural gas field to pro- 
duce some 5800 ban els of gasoline 
and 1200 barrels of Diesel fuel daily 
In addition, substantial but reason- 
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Tht control 
pond of on existing 
low pressure 
oxygen plant copobie 
of producing a 
volume equivalent 
to 21 tons per 
doy (obove) 

The reversing 
exchonger tubes of 
o high pressure 
oxygen plant 
with a similar rate 
of production (left) 


ably controllable quantities of 
chemical compounds containing oxy- 
gen will be available as by-products 
from the same operation Elstimates 
place the total output of alcohols, 
aldehydes, ketones, and organic 
acids from this single plant in the 
neighborhood of 160 million pounds 
per year without affecting fuel pro- 
duction 

INCREASES OUTPUT - As has al- 
ready been noted, oxygen is prefer- 
able to air in chemical processes be- 
cause it avoids diluting the reacting 
mixture with nitrogen, thus increas- 
ing the output of given equipment 


or allowing its size to be reduced 
for the same output A second sig- 
nificant advantage of oxygen is that 
many reactions can proceed when 
oxygen is used that become sluggish 
or stall entirely with air Reporting 
on the subject of “tonnage oxygen,” 
Downs and Rushton suggest six fields 
of chemical apphcation that will be 
affected by the use of cheap oxygen 
in huge quantities In Chemical 
Engineering Progress, they list these 
immediate possibilities 
“Oxygen, or oxygen-enriched air, 
undoubtedly will be employed on a 
very large scale for improving proc- 
esses or products or in the manu- 


facture of new pioducts in the proc- 
ess industries Potential examples 
ai e 

“1 For the production of gas 
fi om coal by continuous complete 
gasification for use as city gas of 
cuiTent or increased thermal con- 
tent 

“2 For the pioduction of gas with 
a composition suitable for synthesiz- 
ing hydrocarbons, oxygenated prod- 
ucts. and ammonia from coal and 
natural gas 

“3 For the oxidation of ammonia 
(to oxides of nitrogen and ultimately 
nitric acid) and sulfur dioxide (In 
tnoxide and ultimately sulfuric 
acid), and for partial oxidation of 
01 game compounds to derivatives 
“4 For roasting and burning sul- 
fide ores, pyrites, and other sulfur- 
containmg compounds 

“5 For smelting iron ores and foi 
refining iron in Bessemer converter 
and open hearths 
“6 For combustion of fuels where 
unusually high temperatures are ad- 
vantageous, as in calcinmg, and per- 
haps even for the direct combina- 
tion of nitrogen and oxygen 
“It IS possible that cheap oxygen 
may even revive the Deacon process 
(recovering chlorine from hydro- 
chloric acid by air oxidation) and 
that hydrogen peroxide may be 
found more economical to make 
from hydrogen and oxygen than by 
other indirect methods ” 

HIGHER HEATING VALUE-Clear- 

ly, the complete gasification of coal 
is simplified and made practical if 
the partial combustion of the coke 
to carbon monoxide a reaction es- 
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sential to supply heat for the sj- 
multaneous water-gas reaction, can 
be earned out without diluting the 
product gas unnecessarily with 
nitrogen introduced with air Re- 
placing air by oxygen, or even en- 
riching the air used, in this opera- 
tion greatly improves the reaction 
taking place and renders it more 
effectively controPed At the same 
time it obviates, or substantially re- 
duces the percentage of, diluting 
nitrogen in the product gas and thus 
corres{>ondingly raises its heating 
value 

The gas mixtures used m synthesis 
of hquid fuels and derivatives 
of hydrocarbons consist princi- 
pally of carbon monoxide and hy- 
drogen with possibly some hydro- 
carbon if natural gas has been the 
1 aw material These mixtures re- 
quire the simultaneous operation of 
the water-gas reaction between 
steam and carbon or hydrocarbon, 
and some direct oxidation to supply 
the heat needed to keep the water- 
gas leaction going The situation is 
much the same as for complete gasi- 
fication of coal except that here the 
efficiency of the subsequent syn- 
thetic reactions depends closely on 
the concentrations of the constitu- 
ents of the gas mixture and the 
absence from it of any diluent If 
ammonia is to be made, the mixed 
gas to be prepared as raw material 
consists of three volumes of hydro- 
gen and one volume of nitrogen, ob- 
tained from water gas and producer 
gas by conversion of the carbon 
monoxide content to carbon^ dioxide 
which can be washed out Here 
again the close control of the basic 
reactions, possible through use of 
oxygen alone or as enrichment of 
air, adds significantly to the overall 
efficiency of the operation 

IN ACIDS- -Oxidation of ammonia 
for the production of mine acid is 
made considerably more efficient if 
the product of oxidation is not di- 
luted with nitrogen This is advan- 
tageous m raising tht capacity of 
the equipment by an amount corre- 
sponding to the nitrogen omitted 
and it further improves the effi- 
ciency of absorption of the nitro- 
gen oxides and the capacity of the 
absorber 

Sulfuric acid production also 
benefits substantially by the same 
concentrating process When air is 
used in the ordinary manner, the 
maximum concentration of sulfur 
dioxide possible m the raw gas is 
14 percent to leave 7 percent oxygen 
in the mixture to convert sulfur 
dioxide to trioxide, which combines 
with water to form sulfuric acid 
Although thi> IS a theoretically pos- 
able mixture, practice is to use 


about half that concentration of sul- 
fur dioxide (7 5 percent) This per- 
centage IS arrivedLat as most prac- 
tical because tha mixture in any 
case contains 79 percent inert nitro- 
gen Any enrichment of the air 
supply by introducing oxygen gives 
H tremendous increase in output of 
both stilfur burners and sulfuric 
acid plants, whether contact or 
chamber plants 

This does not consider the possi- 
bility opened by oxygen enrichment 
of burmng lower grade pyrites than 
IS feasible with air Not on^ pyrites 
but numerous other sulfur-bearing 
ores support combustion in piacti- 
cable furnaces l>nly when of a rela- 
tively high grade For this reason 
many large ore bodies are not prac- 
tical to smelt by the usual piocesses 
but require additional heat to be 
supplied by a supplementary fuel 
fire to maintain their combustion 
Thus, the availability of oxygen for 
enrichment of smelting air would 
lower the cost of treating low-grade 
sulfide ores (including many now 
uneconomical to smelt) and would 
at the same time raise the value of 
the sulfur dioxide by-product of 
the smelting process 

METALS PRODUCTION Enhanced 

output and efficiency of iron- and 
steel- pi oducing equipment would 
naturally follow enrichment of their 
an supplies with oxygen Here again 
the benefit would be achieved by 
laising temperatures through re- 
moval of diluent nitrogen, by in- 
creasing the speed of reaction be- 
tween more concentrated reactants, 
by reducing the quantity of exit 
gases and hence their heat-carrying 
capacity, and by this means, rais- 
ing the temperature and reaction 
late in the active zone Not only is 
output increased in this way, but 
a number of alloys such as 50 to 60 
percent ferrochrome can be made in 
blast furnaces that now require elec- 
tric furnaces 

High tempeiatuie operations of 
various kinds are improved by the 
possibility of raising flame tempera- 
tures with oxygen or enriched air 
Such differences aie significant 
where radiation of heat Is involved 
since the rate of transfer unde? 
such conditions vanes as the differ- 
ence between the fourth powers of 
the temperatures 

Quite obviously, a vast new field 
of chemical operation as well as 
metallurgical processing is opened 
by the new era of “tonnage oxygen'’ 
that is now at hand The difference 
in degree between past and future 
is reasonably equivalent to a dif- 
ference in kind Certainly the con- 
trast is clear between the average 
output of two to three thousand tons 


of 99 5 percent oxygen per year of 
each of 222 present plants and pros- 
pective capacities of 120 to 1000 tons 
per day of 95 to 97 percent oxygan 
So too Is tile difference between 
$75 to $125 per ton of 99 5 percent 
gas and the prospective $2 75 to 
$5 21 per ton for 95 to 97 percent 
product Fulfillment of present plans 
will mark the begmning of new and 
efficient chemical production of 
many kinds 

m m m 

SLIME PREVENTIVE 

Developed For Industry, 

Found fieneficiaf to Fish 

During extensive testing of pyridyl 
mercuric acetate for controlling the 
slime that plagues paper makers, 
the discovery was made that the 
small concentrations (about 1 in 
7,()()0,000) of the fungicide that 
escaped into a stream actually pro- 
moted the health of the fish in its 
waters 

Slime in paper mills originates 
fiom the growth of bacteria and 
fungi, and these are made much less 
vigorous by the addition of the 
pyndyl mercury compound In the 
same way, the health of the fish 
seems to be promoted by the sup- 
pression of the growth of micro- 
organisms in their watery homes 
Following the first observation of 
this effect, tests were made to con- 
firm it under more closely con- 
trolled conditions, with the result 
that a fraction of a part of the fungi- 
cide per million of water is sug- 
gested for protecting young fish in 
hatcheries 

STORED VEGETABLES 

Kept from Sprouting by 

Application of Hormone 

Important cause of spoilage of 
vegetables in storage is their 
sprouting under the moist conditions 
necessary for proper keeping, even 
though the temperature is kept quite 
low in the storage space This ten- 
dency of root vegetables, and 
tubers particularly, can be con- 
troUeS to a considerable degree by 
the use of plant hormone sub- 
stances which suppress sprouting 
Latest successful tests show that an 
easily applied methyl ester of alpha- 
naphthyl- acetic acid is effective m 
preventing sprouting spoilage of po- 
tatoeSf carrots, and turnips This 
compound is closely related to the 
alpha-naphthyl-acetic acid which 
prevents premature dropping of 
apples and other fruits from the 
trees 


206 


SCIENTIFIC AMERICAN 


MAY 1947 




An photoffnphf courtMy Standard Oil Oo (N J ) 

Testing the pool unit of the oil pool onolyier 

PREDICTIONS 

by 

Electronics 

I 

Reducing Years To Minutes, an Electronic Analyzer Permits Engineers 
To Review Over and Over the Productive Life of on Oil Pool, Testing 
Vorious Operating Techniques Data so Obtained — Unfailing Predic- 
tions of How a Pool Will React to Any Given Circumstonces — Enoble 
Production Men to Extract the Greatest Amount of Oil Most Efficiently 

By JOHN MARKUS 

Ataooiate Iditor fflfctronlTf 


L iquid black gold — oil deep m the 
bowels of the earth — is as invit- 
ing a treasure to man as the yellow 
metal itself But perserverance in 
searching and drilling alone cannot 
insure anywhere near maximum re- 
covery of the precious oil from be- 
tween the particles of sand In under- 
ground pools So science comes to 
the rescue with its electronic In- 
struments for exploring oil sites, 
for guiding drills, and finally for 


determining the best way to get the 
most oil out in the shortest time 
Elngineers know that if you take 
the oil out of a given pool too fast 
the pressure drops and no more 
oil comes up So they compute, by 
means of involved mathematical 
equations, the rate of oil withdrawal 
that will best maintain an oil pool’s 
pressure But there have been two 
handicaps to this procedure, a staff 
of expert mathematicians had to 


• LOOKING AHEAD • 

Extension of principle to complex 
industrial heot-flow problems 
Meons of determining where and how 
to place heating ducts in buildings 
for highest efficiency Engineers, 
physicists, ond geologists relieved 
of involved mothematicol chores 


labor for lung periods of time to 
solve the complex equations, and 
some problems were so mvolved 
that even the best mathematicians 
could do no moie than approximate 
the answers 

Today oil men have a robot mathe- 
matician, an electronic device called 
the oil-pool analyzer, which, in 
mere minutes, can work problems 
that calculators normally might 
lake months to solve Researchers 
had found that heat flows through 
a solid body much as electricity 
flows through a network of con- 
densers and resistois, and that oil 
and water, under piessure m sand 
deep underground, behaves sim- 
ilarly The flow of electricity can 
theiefore be translated mathemati- 
cally to represent the flow of eithei 
heat oi liquids, this constitutes tht 
pi inciple of the oil-pool analyzer 
developed by Di W A Bruce in 
the laboratories of The Carter Oil 
Company 

Accuracy of the analyzer has been 
proved by feeding into it early data 
on oil fields which had been worked 
for some time The predicted be- 
haviors agreed exactly with what 
had happened in actual practice 
Thus, the analyzer can look ahead 10 
or 20 years, to tell at what rate oil 
may be withdrawn — or water or gas 
may be injected — so that enough pre- 
sure will be left to produce a high 
ultimate yield 

The analyzer’s chief use is m guid- 
ing production engineers as they 
plot the rates of withdrawal of oil 
in new fields It also will be of val- 
ue to universities where new gen- 
erations of oil scientists are being 
trained, to state regulatory com- 
missions interested in conservation 
and to industries having complex 
heat-flow problems 

An oil pool in immature is the 
technician’s device for representing 
a real oil field in the laboratory 
Round tabs on a board indicate pro- 
ducing oil wells The wells of this 
oil-pool unit are really electrodes 
connected m groups at the back of 
the board to simulate actual groups 
of wells draming an area of an oil 
pool Some are producing wells 
while others are injection wells 
through which vast quantities of 
water may be pumped hack into the 
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eai th lo icsluie paUxuily llie pies- 
sure lost by oil withdrawal A 
glycerine -water solution, in which 
the electrodes stand, conducts elec- 
tricity just as the sand far below 
ground conducts water and oil The 
solution also resists the flow of elec- 
tricity as the sand resists the flow of 
Huids 

ANALYZER FED FACTS— Into the 

oil-pool analyzer go such facts 
about a field as the number of wells, 
production rates, pressure history 
of the field from the start, amount 
of fluids withdrawn, and an estimate 
of the amount of water or gas that 
may be injected With this informa- 
tion to work on, the analyzer will 
forecast reservoir pressures far into 
the future, or tell the rate of oil 
withdrawal or the rate of water or 
gas injection that will make it pos- 
sible to maintain a working pres- 
sure 

There is a remarkable parallel be- 
Iw^een the way an electrical con- 


denser can stole an electiical charge 
and the way sand can store olL The 
analyzer uses a baafe of condensers 
to represent the capacity of the sand 
to store fluids But stor^ oil is of no 
value unless It will flow to the wells 
The analyzer takes flov^^into account 
by a set of electrical resistors These 
units resist the flow of electricity 
just as sand impedes the flow of oil 
A number of resistor- condensei 
units can be connected together to 
represent a large and complex 
liquid-filled porous medium, with 
the currents discussed in terms of 
barrels per day and the voltages in 
terms of pounds pressure per square 
inch. 

Another big factor m the problem 
is time The faster oil is withdrawn 
—and with it gas and frequently 
water — the faster the pressure will 
drop In the timer cabinet, the analy- 
zer squeezes months into seconds 
It IS set so that 2 Vi seconds equal 
one month of the field’s history and 
prediction Thus the machine works 


out a ten-yeai analysis of the pool 
in 300 seconds The ttialyzer can look 
ahead to tell what the pressure will 
be for each month for an assumed 
production rate 

With all the basic facts introduced, 
the analyzer can proceed with its 
problem The machine’s heart and 
brams are its electronic tubes that 
control withdrawal of current from 
the condensers (representing oil or 
water withdrawn from the pool), 
and control current fed into the 
condensers (representing water in- 
jection wells) Similar allowances 
can be made for gas withdrawal and 
injection 

Other electromc tubes measure 
voltage on the condensers (under- 
ground pressure of oil and water) 
and amperes of current flowing (rate 
of flow of water and oil) These 
split-second computations, which 
tell how much fluid is flowing how 
fast, are the key to the analyzer’s 
answer 

FINDINGS CHARTED— The machine 

ti^nslatcs its findings electronically 
into lines on a chart that will go 
back to the geologists and engineers 
as a guide for future operation of 
the field 

When the pool contains a single- 
phase liquid and does not develop a 
gas phase dui ing the time undci 
considei ation, the entire pioblem 
can be set up m the analyzer, and 
studies made of the lelationship be- 
tween production and pi essure oi 
injection of water and pi essure 

When the reservon either has a 
gas cap originally, oi develops a gas 
cap phase later, it is necessary to 
determine the original volume of 
the oil zone and considei the be- 
havior of gas in the leservoir This 
pioblem IS tieated by the successive 
approximation technique, m which 
the pressure-water influx relation- 
ship as shown by the analyzer is 
compaied with material balance cal- 
culations, which m turn permits an 
adjustment of the pressure-watei 
influx curve 

SUCCESS IN ARKANSAS-The real 

proof of an analyzer’s validity lies 
in its ability to follow a compli- 
cated pressuie-pioduction relation- 
ship with values for the condensers 
and resistors compatible with known 
geological data A particu^aily satis- 
factory result was obtained m the 
Midway pool m Arkansas, where 
predictions were based on a i da- 
tively short history The pool was 
discovered in January 1942, and pre- 
dictions made in April 1943 indicated 
almost perfectly the effect caused by 
water mjection. After a year of op- 
eration, however, the production and 
Injection conditions were changed 



A MCtioa of His ponsi of His oil pool onolyzsr hot bssn pelfod fonrord fo show 
toms of ths costroll thot con bs ist to simulots condlHosi of on oU rsisrvoir 
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With all the necessary information applied to the onolyzer'i control panel, the 
mochine will iimulatei on o mmioture time bose, the changes that would occur 
in on underground reservoir, represented by the circular tray ot extreme left 


SO much that it was necessary to 
make a new prediction assuming 
the changed conditions, this was 
also followed perfectly thiough late 
1944 and early 1945 

The solution of a problem en - 
countered at the Midway pool in 
Aw^kansas illustrates the scope of the 
analyzer in dealing with complex 
problems The Midway pool by 
April 1943 had 40 wells produemg 
175 barrels per day each With this 
production, the pressuie was falling 
at the rate of 0 5 pound per square 
inch per day Two questions arose 
(1) How much cutback in produc- 
tion would be necessary to arrest 
the pressure decline and (2) how 
much water injection would be 
necessary in the event it was at- 
tempted to maintain pressure bv 
water injection on the flanks of the 
pooP 

The problem was analyzed and it 
was found that reduction below 150 
bai rels per day would only tem- 
porarily arrest the pressure decline 
if no water injection were used It 
was further found that if the pro- 
duction rate of 175 barrels per day 
were maintained, about 5000 barrels 
per day of water injection would be 
needed to hold the pressure con- 
stant Measured pressures today 
show how well the analysis antici- 
pated the behavior of the pool as 


iL was opeiated with watei injec- 
tion 

Thus IS electronics squeezing years 
into minutes, running life cycles of 
wells over and over again, and not- 
ing how much oil comes out each 
time, so that the best operating 
technique for a 4 jWS*ticular well or 
field can be followed m practice 

In other industries, similar elec- 
tionic analyzers can likewise speed 
up time, permitting engmeci s to 
peer far into the future These elec- 
tionic brains wilt answer such ques- 
tions as how maijy dollars worth of 
fuel IS saved m a home in ten years 
by installing storm window s, or how 
much fuel is saved m an average 
year by dropping the thermostat 
«;etting at mght In a building The 
more complicated the problem, the 
greater are the possibilities for real 
savings by finding electronically the 
best operating conditions 


^ 

MAGNETIC SOUND FILM 

Used m Making 
Home Toflcing Mevtes 

Applying a magnetic coatmg to 
movie firm, for simultaneous re- 
cording of sounds during taking of 


home movies, ifi now a practical pos- 
slbihty The magnetic track, only 
0 0005 inch thick and 1/20 inch wide 
Is put between the sprocket holes 
and one edge of the film during 
manufacture, and Is unaffected by 
developing solutions The mag- 
netic head used both for record- 
ing and playback is spring-pressed 
against the film while it rides on a 
flywheel stabilizer This head is 
easily mounted on conventional 
pi ojectors, and can be connected 
to an ordinary audio amplifier and 
loudspeaker With this technique, 
developed by the Aimour Research 
Foundation, all sounds from 50 to 
5000 cycles ai e satisfactorily han - 
died on 16-mm film, for 8-mm film 
that moves at half the speed of 16- 
mm film, the upper frequency limit 
IS about 2500 cycles, which is still 
adequate for clear and natural 
voice, but not as good for music 

RADAR ON AIRLINERS 

Will Detect Bod Weather 

And Aid rn Navigafion 

K^odern commercial radar equip- 
ment IS being installed in eight 
Boeing Sti atocruiser luxury air- 
liners now under construction for 
American Overseas Airlines Storm 
areas and legions of dangerous icing 
will be revealed by a radar an- 
tenna in the nose, pointing forward 
and shorelines will be mapped from 
many miles out to sea by a 60-inch 
diameter antenna in the belly, point- 
ing downward 

PHONES IN TAXIS 

Reduce Rates and 

Improve Cob Service 

Nearly 8000 taxicabs in the United 
States, comprising over 200 different 
fleets have already received au- 
thoiization to use two-way ladio- 
telephone equipment, and applica- 
tions for thousands of additional 
units are rapidly being processed 
by the Federal Communications 
Commission Largest gi*ant went to 
a fleet of 1600 cabs operating m San 
Francisco and Los Angeles Many 
users aie reporting that the radio 
equipment pays for itself in less 
than a year m cutting down Idle 
cruising time in the larger cities 
and m providing better, cheapei 
service in smaller communities do- 
ing a telephone rather than pickup 
busmess Customers no longer have 
to pay meter charges on the run 
from the taxi terminal to their 
homes, as the radio dispatcher is 
generally able to find an idle cab 
within a few blocks of the customer 
and the resulting lower charges have 
greatly stimulated business. 
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HARDENABILITY 


A Revolutionary Basis for Steel Specifications 

T his is the story of a mere tech- By FRED PETERS and so on These are not nearly so 

meal trend that is becoming a Mitar-in-chi«i Mattruth a jrtModJ formidable as they sound and should 

revolution — of a concept of steel not be allowed to remain a barrier 

metallurgy whose commercial ex- ' to the understanding and use of 

ploitation by industry as a whole mass- production industries like the hardenabUity specifications by the 
IS completely changing the basis on automobile manufacturers thousands people who can benefit most from 
which the giant steel industry does of dollars annually on heat treating, them 

business with the rest of American inspection, and other production For approximately half a century, 
industry costs, while permitting the steel in- chemical analysis has been the chief 

The concept is the “hardenability” dustry also to save much money basis by which steels were graded, 
of steel or, more significantly, the previously spent in “adjustmg"’ steel bought, and sold A steel user would 
different hardenabilities of differ- compositions duidng manufacture, so decide that he required a medmm- 
ent steels The revolution is the that the traditional ^‘chemical analy- carbon, non -alloy steel for his prod- 
growing practice of selecting and sis" specifications of the customer uct, and would then proceed to order 
specifying steels on the basis of could be matched so many tons of that standard steel 

their hardenabihties, replacing the As a commercial situation, har- whose composition seemed closest 
time-honored procedure of ordering denabillty has evolved its own some- to giving him the properties he de- 
steels to a specified standard com- what hierogljrphic terminology, in- sired For example, he might have 
position It IS of great importance eluding "H" steelii, end-quench tests, decided that this was S A E 1040 
commercially, because it is saving Jominy bars, hardenabUity “bands,” and when his steel was delivered, it 





CourtMy Joft«ph T Ryerton and Son Ine 

Qutnthing o Jommy hordcnobility tnt lomple Tht qiMRcbing fiitur* is locPMd dost to tho farnoco (oxtromo ripht) to koop koet 
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woiild indeed be found to contain 
between 0 37 and 0 44 percent car- 
bon, 0 60 and 0 90 percent manga- 
nese, and so on, as set forth in the 
S A E specification under which he 
ordered it 

AIDED MASS-PRODUCTION-The 

use of these standard specificaiions 
was a boon to industry, since it 
permitted the steel mdustry to mass- 
produce, at consequently lower cost 
to their customers, a relatively 
small number of standard steels 
These steels, thus standardized, cov- 
ered most of the requirements of 
the steel-using industries, which in 
turn were sure not only of receiv- 
ing without undue delay whatever 
amounts they needed of them, but 
also that they would be reproducible 
from lot to lot or order to order 
The steel mills employed thousands 
of chemists simply to make check 


analyses of heats of steel both dur- 
ing and at the completion of manu- 
facture, and many of their customers 
also made chemical analyses of the 
steel on delivery, to be sure the 
steel fell withm the specification 
The number of steels coming 
under the standard steel specifica- 
tion system steadily increased, par- 
ticularly in conjunction with the 
spectacular expansion of the auto- 
motive and aircraft manufacturing 
industries At the same time, these 
fields were coming to place ever 
greater dependence on alloy steels, 
for alloy steels as a group possess 
greater hardenabiltty than carbon 
steels (Hardenability should not be 
confused with hardness, harden- 
ability in the sente in which metal- 
lurgists and the steel industry use it 
means not hota hard a steel will be- 
come on heat treatment but rather 
hovy deeply the full hardening effect 


•LOOKING AHEAD • 

Money, time, and temper soved by 
ossurmg thot materiol hos correct 
properties for the |ob Adjusting 
composition during manufocture 
Inspections and re-heat treotments 
by the fabricator greotly reduced 
Steel performonce rather than 
precise composition finding ever- 
increasmg favor 


will penetrate large-size pieces and 
parts under normal heat treatment ) 
Steels of high hardenability were 
required for heavily stressed engme 
and transmission parts because sucli 
parts were large in section, and 
needed their maximum heat-treated 
properties throughout the section — 
not ]ust near the surface, alloy 
steels, being higher in hardenability, 
gave this extra depth of hardenmg 
m oil-quenchlng treatments, without 
resorting to the drastic practice of 
water-quenchmg, which in large 
parts may cause cracking and dis- 
tortion 

Since this characteristic of extra 
hardenability was one of the chiet 
factors in the selection and applica- 
tion of constructional steels foi 
engme and machmery parts, it was 
natural that metallurgists should be- 
gin to make intensive studies of 
hardenability, and especially as it 
IS related to (1) the chemical com- 
positions of steel, the traditional 
basis for their specification, and (2) 
other properties, such as tensile 
strength, ductility, and so on They 
found that (a) hardenability is very 
closely related to the exact, ac- 
curately determined composition 
(Includmg elements present in 
“trace’^ amounts), (b) it is, however, 
considerably affect also by such 
non-chemical factors as grain size 
of the steel as seen under the micro- 
scope, method of deoxidation dur- 
ing manufacture, and so on, (c) it 
is only loosely related to the com- 
position ranges provided in the 
standard steel specifications, and (d) 
changes in hardenability generally 
run parallel to changes in other 
mechanical properties for a given 
type of steel 

METHOD INADEQUATE-On this 
basis, therefore, it was becoming 
clear that the most important factor 
in the selection of machinery steels 
was only Inadequately reflected in 
the chemical composition method by 
which they were traditionally speci- 
fied Out in the auto and tractor 
and aircraft engine plants, these in- 
adequacies of the traditional system 
were bing felt in very practical and 
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puuifui wayu Of seveial lots of the 
same steel that successfully fell 
within the composition range of the 
covering specification, some lots 
would have much higher harden- 
ability than others, and the hard- 
cnability of a few batches might 
even be so far out of Ime as to 
make them unsuitable for processmg 
1(1 the automatic, production-line 
heat treatmg set-ups increasingly 
used Steel users therefore began 
to demand narrower composition 
ranges in the specs or asked foi 
special grades to meet their own 
hardenability requirements, and the 
steel makers’ costs began to rise in 
proportion 

Then almost simultaneously sev- 
eral people perceived that the erroi 
lay in the basis for the standard 
specifications, and that if the steel 
maker were given plenty of latitude 
with respect to composition so long 
as he delivered steel within a nar- 
row specified hardenability lange 
practically everybody would be 
happy Thus were bom the so-called 
“H** steel specifications of the 
American Iron and Steel Institute 
and the Society of Automotive 
Engineers, specifications which are 
the official culmination to date of 
the trend toward use of harden- 
ability as the prime factor in choos- 
ing constructional steels 

At present the steel specifica- 
tions cover a relatively small group 
of steels For each of these, a bioadei 


clieuucal coinposiUon lunge than 
the conventional specihcation is pio- 
vided and a hardexjabUity lange oi 
' ’hardenability band” becomes the 
specifying factor These bands en- 
able the user to specify mmimum 
and maximum limits of harden- 
ability for a given type of steel, so 
that he may have better control of 
haidness variations from lot to lot 
and a minimum or an elimination 
of re-heat- treatments in produc- 
tion In ordering his steel, the usei 
simply oiders, for example, so many 
tons of 8620H, mstcad of just 8620 
and specifies the haidenability re- 
quirements it must meet When he 
leceives it, the steel will be uni- 
formly within the hardenability 
1 ange oi band for 8620H but may be 
inside or just outside the compo- 
sition range of the standard 8620 
chemical composition specification 
Testing hardenability of steel has 
thus become virtually as impoitant 
as detei mining its chemical analysis 
has been to both steel makers and 
steel users for the past several 
decades Indeed, the hardenability 
lest has already taken its place be- 
side the hardness tester (Rockwell, 
Brinell, and so on) and the metal- 
lurgical microscope as the most im- 
poitant means of evaluating steels 
foi production, acceptance check- 
ing, or research Thousands of 
hardenability tests are now made in 
this country every month, and thei c 
IS accumulating a vast hndv of data 


on the hardenability of mdividuai 
steels which will without question 
be used in extending the type of 
specification to many other steels in 
addition to the few now covered by 
them. 

HOW STEEL IS TESTED - These 
tests are all made by a standard 
piocedurc, called the ‘end-quench” 
test, developed a few yeais ago by 
two General Motors metallurgists, 
Jominy and Boegehold The test 
consists of water-quenching one end 
of a properly heated standard flanged 
one-inch diameter bar of the steel 
in question (often called a Jominy 
bar) and measurmg how far from 
the quenched end the steel Is fully 
hardened In addition to providing a 
means of checking or comparing the 
depth-harderung characteristics of 
different lots of steel, the Jominy 
test gives much other useful in- 
formation about the heat-treated 
properties of an individual steel — 
the maximum hardness that it could 
probably achieve under the most 
favorable hardening conditions, the 
mechanical propel ties it will de- 
velop under those same conditions 
and so on At the present time, it is 
easily the best all around test for 
evaluating steels on a probable per- 
foimance basis available to indus- 
try 

Fiom all over the country and 
fiom steel users in several indus- 
ti los have come reports of better 
quality, fewer rejects, and lowei 
opeiating costs because of attention 
to the hardenability of the steel 
used, and especially through the use 
of the new ‘H’ steel specifications 
One large producer of agricultural 
equipment, for example, states 

“Before gomg to the ‘IT steeb, we 
accumulated considerable data on 
the alloy steels which were being 
supplied to us on a chemistry speci- 
fication We were able to work up 
hardenability bands to cover all the 
steels that had been supplied to us 
over a period of time We were then 
able to sell our engineering depart- 
ment on the proposition of chang- 
ing our specifications to permit the 
wider chemistry that would, m turn 
enable us to secure narrower range*; 
of hardenability and better produc- 
tion control We have continued 
makmg hardenability tests on each 
heat of steel, and we can say that 
every heat of steel that we have 
purchased on the ‘H’ specification 
has come within the specified band 
We are definitely obtaining a closer 
range of hardenability by the use 
of the ‘IT steels” 

EXAMINATION NEEDED— The use 
of hardenability bands rather than 
straight chemical composition limits 
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DISTANCE FROM QUENCHED END Of SPECIMEN - SIXTEENTH) 

courteax Amoricun Iron and Bt«l Inatltute 

Hardenability band for on H steel (solid line) shows a norrower ronge than 
does the bond of its counter port (dotted line) specified by chemical composition 


will impose upon the consumi. i of 
steel the necessity foi examining 
each steel pait made in his shop, de- 
lerminmg the haidncsses of ciitical 
ai eas of those pai ts, and compai mg 
them with the hardnesses shown on 
the end-quench test cuivc fot the 
same steel In spite of the seeming 
(omplexity of this job, it is one thal 
can be done without elaborate equip- 
ment, and which will pay substantial 
dividends to the men oi companies 
who adopt the idea and cany it out 
faithfully 

On his pai t, the steel maker, bv 
obtaining wider leeway in the speci- 
fied percentages of carbon, manga- 
nese, nickel, and chiomium can 
deliver a steel moi e closely con- 
ti oiled as to its really impoi tant 
physical propeities than he could 
under the chemical composition 
method of specifying The leason foi 
this appaient anomaly is the fact 
that he can balance his composition 
as a result of test analyses lun w^hile 


CARBIDE GUIDE-REST 

l.a5fs Eight Times as 

Long os Cast iron Piece 

Cemented carbides, well estab- 
lished in use for cuttmg tools and 
wire-drawing dies are lapidly in- 
vading the field of hard, weai -re- 
sistant parts and machine com- 
ponents 

For example, a New England ma- 
chine-tool builder recently reported 
rapid wear on the cast iron guide- 
rest in a circular die roll threader, 
caused by the rotation of hard steel 
blanks during the roll threading op- 


llic steel IS still molten and before 
it IS pouied, to bring the steel within 
Ihc desired hardenability range He 
c ould not do this if he had to be 
sure to slay within a nairow com- 
position range 

Within a relatively shoit peiiod 
IS a lesult of joint committee ac- 
tivity of the Amenc.in Iron and 
Steel Institute and the Society of 
Automotive Engmeeis other impoi- 
lant alloy steels will become the 
subject of “H” specifications and 
i ventually the hardenability bands 
will be foimally and officially agiced 
upon and standardized This will 
complete the first majoi step in 
tiansferring the selection and speci- 
fication of metals and their alloys 
from the venerable chemical com- 
position base to the moie significant 
basis of performance characteristics 
Metallurgists with an eye on the 
futuie say other materials and othei 
propeities aie suie to follow along 
this piogiessive path 


OI ation Wear was so severe that the 
guide-rest had to be legiound to the 
lequired flatness after each lot of 
9000 pieces 

In an effort to eliminate exces- 
sive regnndmg and setup time, the 
guide-rest was tipped with Carbo- 
loy cemented caibide Production 
between regnnds rose to an average 
of 74,000 pieces Moreover, each re- 
grind of the guide-rest lequired the 
lemoval of only 0 001 Inch of cai- 
bide 

The problem of marrmg of the 
guide-reat surface by scored threads 
was eliminated, the carbide gulde- 


lest surface being so hard that 
scored surfaces of threads war* not 
reproduced on it 

SPRING MATERIAL 

Is Resistant To 

"Sot'' and Corronon 

Developed for use m mainuprings 
of watches, a new alloy is a cobalt- 
base product, containing 40 percent 
cobalt, 20 chromium, 15 5 nickel 
15 iron, 7 molybdenum, 2 manga- 
nese, 015 caibon, and 0 03 berrylh- 
um Tests have shown watch springs 
made of this alloy, called Elgiloy 
to have several times the life of 
ordinary carbon steel mainsprings, 
not only because of greater strength 
and resistance to “set,” but also be- 
cause of Its exceptional corrosion 
resistance They are for all practical 
pui poses unattacked by even corro- 
sive atmosphei es- atmospheres that 
“cat up” a caibon steel spring in a 
matter of months 

The new alloy is surprisingly easy 
to fabricate, either hot or cold, and 
does not require quench-and-temper 
heat tieatme^* as does carbon steel 
The Elgm Nal inal Watch Company 
who developtd tlie material, have 
used it m mainsprings for nearly 
a year without a smgle failure 
Studies are cuirently underway on 
other applications for the material 
in various hi ^h-temperaturp uses 
such as in jet ^ ngine parts 

ELECTROSTA 1C PAINTING 

Proves Econoi tcai 

On Large Sea i 

Et ECTRosTATic Spraying, widely 
used during thi war for rapid ap- 
plication of pan finishes on small 
parts, IS now in reasingly used foi 
laiger units Typical of the latest 
of these large-scale systems is the 
mechanized installation for electio- 
statically spraying steel wall panels 
about 93 inches high and 24 inches 
wide, with attractive finishing coats 
at the Marlm-Pairy Corporation 

The success achieved is repre- 
sented by Martin -Parry’s compara- 
tive figures With oidinary spraying 
60 gallons of paint was requiied to 
coat about 500 panels After adopt- 
ing the electrostatic spraying meth- 
od, the same quantity of paint would 
suffice for 944 panels An overall 
saving of more than one third was 
leported m the quantities of mixed 
paint used Labor costs have gone 
down, too Wheieas 21 men were 
needed to operate the previous sys- 
tem, the present force conaists of 
only eight men, tummg out 25 per- 
cent more product on Floor space 
needed for the present system is 
one third less than that pre' lously 
required 
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GO FROM HERE? 


WHERE DO 

Plastics 

Present Suppliers of Cool-Derived Chemicols Connot Keep Pace With 
the Combined Requirements of the Rapidly Expanding Plostics Indus- 
try and With Other Equally Fast-Growing Non- Plastics Markets 
As A Result of This Fact Are the Present Ambitious Plans for 
Plastics in the Coming Year Doomed to Only Partial Fulfillment^ 


I s THERE a celling on plastics ex- 
pansion^ As far as end products 
are concerned, there was the feel- 
ing, until the very recent past, that 
everything and anything could be 
made of plastics Fortunately, this 
“Plastics World"' idea is gradually 
being abandoned as the Industry 
gams more and more expeiience in 
just what can and cannot be done 
with these materials Some applica- 
tions have been discarded entirely 
because they represent uses in 
which plastics can, at best, be only 
substitutes. But just as fast as these 
poor apphcations have been weeded 
out, they have been replaced — more 
than replaced, m fact — by new out- 
lets in which plastics meet the op- 
r . ating conditions better than do 
other materials In many instances, 
plastics have created applications 
for themselves, applications which 
were unthought of before the ar- 
rival of plastics with their unique 
characteristics 

A somewhat similar misconcep- 
tion has existed — and still exists — 
regarding the basic materials from 
which plastics are produced It has 
been assumed that since the chemi- 
cals on which plastics production 
depends are derived from such 
abundant materials as air, water, 
and coal, the supply is virtually un- 
limited A common impression is 
that the chemist dumps coal into a 
hopper and, by some miraculous 
transmutation, extracts plastics at 
the other end of the machine The 
fact that these natural materials 
can not be used directly for the 
processing ci plastics is entirely 
overlooked Actually, only a small 
fraction of the coal mined is of use 
for plastics production and the dol- 
lar value of the chemicals derived Is 


only a fraction of the total cost of 
the coal It is obvious, then, that be- 
cause of these economic factors, the 
derivation of coal chemicals for use 
in producing plastics materials must 
be secondary to othei uses of coal 
Thus we have the strange situation 
of the great plastics industry de- 
pending on the by-products of other 
industries for its essential supplies 
Today u the steel industry that 
provides most of the basic chemi- 
cals for plastics materials The great- 
est sources are the coal tars and 
light oils that are by-products of 
the coking process, and the steel 
plants are, of course, the major 
producers and users of coke, al- 
though a small amount comes from 
artificial gas producers These tars 
and light oils can be refined to ob- 
tam such coal chemicals as benzol, 
phenol, cresylic acid, and naphtha- 
lene Simple dependence on the 
steel industry would be bad enough, 
but there are other complicating 
factors, plastics processors, for ex- 
ample, are not the only bidders for 
the available supply of chemical- 
laden tars and oils 
The celling on plastics produc- 


By CHARLES A BRESKIN 

Editor Modern Plastici 

tion depends, then, on the following 
factors 1 The total amount of coal 
chemicals available from present 
sources 2 The relative proportion 
of these materials that plastics can 
expect to obtain in a competitive 
market 3 The development of new 
sources for the necessary base 
chemicals 

In an expanding economy that 
sees an increasing demand for plas- 
tics products, It IS reasonable to as- 
sume that there will be a con- 
comitant increase m the demand foi 
steel This would be fortunate, foi 
the expansion of steel production 
would increase the supply of coal 
chemicals The situation is be- 
clouded, however, by the fact that 
the chemical supply does not in- 
crease m direct ratio to steel pro- 
duction An accompanymg chart 
shows the relationship between steel 
mgot production on the one hand, 
and coal tar and benzol (one of the 
chief chemical derivatives of light 
oil) on the other While steel pro- 
duction was increased during the 
war by 50 percent over its pre-war 
high, coal tar production went up 
less than 30 percent 

WHY TAR IS SHORT-Authorities 
offer a number of explanations fot 
this situation Among the reasons 
Is i^e faster-than-normal operation 
of coke ovens due to heavy demands 


Year 
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Ingot 
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1937 
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for steely for fast operations reduces 
the amount of coal chemicals ob- 
tained Then, too, coke ovens are 
worn out from excessive operation 
which, in turn, has decreased the 
yield of coal chemicals Use of poorer 
quality coal for coking also results 
in a lowering of the average num- 
ber of gallons of coal chemicals ob- 
tained per ton of coal (The average 
for good coal is eight gallons with 
the quantity ranging from six to 12 
gallons, depending upon the vola- 
tile matter of coal ) Perhaps the 
greatest single factor contributmg 
to the lower ratio for coal deriva- 
tives is the use of bee-hive coke 
ovens for a portion of the coke 
needed when demand for steel is 
above normal requirements No 
chemicals are recovered from these 
ovens 

Many of these factors were, of 
course, the products of war-time 
emergency measures It can be an- 
ticipated, for example, that the ratio 
of coal tar produced per ton of coke 
may increase slightly when new 
ovens come In and slower coking is 
again practiced That mcrease, how- 
ever, may be offset by new processes 
using oxygen in blast furnaces, 
which will decrease the total amount 
of coke required for steel produc- 
tion 

The second possibility for raising 
the ceiling of plastics production 


would be the purchase of a greater 
proportion of the total coal chemical 
supply for plastics processing This 
may develop into a monumental 
economic struggle, because many 
other industries have an equally 
urgent need for coal chemicals 
Even considerations of national de- 
fense and International politics 
enter the picture 

While it isn’t feasible in this lim- 
ited space to discuss all the chemi- 
cals derived from coking, the 
general situation should be clear 
from a consideration of the competi- 
tion for one major chemical — benzol 

BENZOL WIDELY NEEDED— Benzol 
has many important uses within the 
plastics mdustry, being a necessary 
ingredient of polystyrene and of 
phenol 

Polystyrene is an increasingly 
popular plastics which has expanded 
phenomenalfy from a production 
of 750,000 pounds m 1939 to 60,000, 
000 pounds in 1946, and is expected 
to reach 200,000,000 pounds annu- 
ally by 1948 — a production that 
would account for 35,000,000 gallons 
of benzol Because of its low price 
and its low specific gravity, it Is 
popular for such applications as in- 
terior refrigerator parts, household 
equipment, toys, containers, and so 
on Formulations can be built that 
have special charac tcnstics such as 


high heat resistance, high-irequenc]? 
dielectric qualities, and great flexi- 
bility It has possibilities for im- 
pregnating, bonding, and laminating, 
for coatings of all types, and for ad- 
hesives and extrusions As a foamed 
or flbrous substance, it has been 
suggested as an insulation material 
Phenol is perhaps the most fa- 
mihar of all the plastics — the estab- 
lished material for housings of 
business and adding machmes, many 
telephone sets, radio set housings, 
and innumerable other articles in 
common use Phenolics always have 
accounted for a large percentage 
of plastics business and, though re- 
cently other materials have attained 
a slightly greater volume, the de- 
mand for phenol is still expanding 
Part of this is due to a trend toward 
heavier and larger molded pieces, 
coupled with doubled or tripled 
processing speed attributable to the 
greater use of electromc preheating 
and plunger molding Thus, phenolic 
production rose from 65,000,000 pounds 
in 1939 to 140,000,000 pounds in 1946, 
with a predicted level of 170,000,000 
pounds in the current year — a pro- 
duction requiring 20,000,000 gallons 
of benzol 

NON-PLASTICS COMPETE-Com- 

peting with polystyrene and phenol 
for the limited benzol supply are 
such non-plastics markets as syn- 
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thetic rubber, dyes, medicxnals, rub- 
ber, camphor, detergents, insecti- 
cides (Dj)T), and other products 
The synthetic -rubber industry 
grew to spectacular size during the 
war to supply the requirements of 
a nation and military machine cut 
off from its supply of natural rubber 
With the re-opening of trade with 
the Elast Indies and Southeast Asia, 
It was natural that production of 
synthetics should decline sharply 
Still, in 1946, more than 600,000 tons 
of GR-S rubber were manufactured 
in this country Two factors mili- 
tate against a much greater decline 
First, the improved quahty and de- 
creased price of the synthetic prod- 
uct have given it a good competi- 
tive position with regard to natural 
rubber Second, and most important 
the synthetic rubber industry is an 
important element in the defense 
program With China, Indo-Chlna 
and India m ferment, and with 
international tension still high 
throughout the world, it is unlikely 
that the United States will allow 
too large a segment of this essential 
industry to fall into disuse If pro- 
duction IS maintained at a level of 
500,000 tons, the benzol require- 
ment will be 43,750,000 gallons 
It is estimated that the dye indus- 
try can use 20,000,000 gallons of 
benzol if it is available Anothei 
20,000,000 gallons would find a read> 
market m detergents, DDT and 
miscellaneous products Adding the 
plastics and non-plastics uses de- 
tailed above, the demand for benzol 
next year nught well reach a total 
of 138,750,000 gallons As shown in 
the accompanying table, benzol pro- 
duction in the United States in 1946 
was 135,000,000 gallons It is appai - 
ent that the nation is fast appioach- 
mg a precarious balance between 
supply and demand Expansion of 
the using industries beyond the 
levels anticipated in the near fu- 
ture would be impossible without 
an increase in the supply of benzol 
It is believed that a considerable 
quantity of benzol could be obtained 
at a price slightly above the pre- 
vailing level by scrubbing coal gas 
more thoroughly and further re- 
fining the better grades of motoi 
benzol for recovery of chemical 
grade benzol 

BENZOL ANp TOLUENE-Petro- 
leum offers another possible source 
since benzol can be obtamed at the 
same time as toluene in the petro- 
leum cracking process Toluene was 
obtained from petroleum in great 
quantities during the war, but it was 
not seen fit to take out the benzol 
at that time So far there has been 
no great enthusiasm shown by the 
oil companies for the development 


of benzol production, but it is be- 
lieved that experimental work has 
been carried on to a point where 
production could be undertaken 
within a reasonably short time if 
the oil companies were assured of 
a permanent future market at a 
price higher than that now prevail- 
ing 

Little Is known about the develop- 
ment of the natural gas process foi 
obtaining benzol or phenol, but it 
might not be too bad a gamble to 
wager that, when coal-processed 
benzol falls too fai short of filling 
demand, natural gas may become 
the provider A limiting factor is 
the possible futuie exhaustion of 
natural-gas supplies 

There is always the possibility 
that plastics matenals pioduceis 
will find other souico materials to 
use in place of oi to supplement 
benzol Finally, woik'on extcndei^ 
may develop to a point wheie much 
less phenol is lequned Most com- 
panies have been furnishing ex- 
tended phenol compounds ovei the 
past few months to conseiwe then 
phenol supply and it is possible 
that this piactice will continue in- 
definitely with the extended lesms 
selling at a lowei price 

Although the plastics industiy is 
by no means doomed to a stunted 
giowth by the lack of law materials 
it is about to venture into ne\^ and 
unchaited teiiitoi\ The next voar 
oi two wiH be the critical peiiod 
while the industiy aporoaches the 
limits of existing supplies and po- 
tential new supplieis of basic mn- 
terials wait to see the extent of de- 
mand and the stabilized price level 


^ 

ACRYLIC LIDS 

Provide Strong Tops for 
Merchar^dise Cabinets 

A WHOLE NEW field of possible 
plastics applications is opened up bv 
the transparent acrylic lids that are 
now being used^n the Biltwel frozen 
food cabinets made bv Fraser and 
Johnston Manufacturing Company 
The purpose behind the develop- 
ment of these lids was better mer- 
chandising The freezer company 
wanted some type of covering that 
would invite the shopper to reach 
into the cabinets for frozen peas 
strawberries, com, and so forth 
Acrylic material was finally selected 
in preference "*0 glass for a number 
of reasons ^ ^ 

In the first place, acrylic Hds 
drawn from 3/16 mch Lucite by 
K-Plaatix, are strong enough to sup- 
port a shopping bag filled with over 



Two plastics lids hinged together 


10 pounds of giocenes even when 
this weight was placed at the very 
center of the lid — the weakest sec- 
tion The second advantage of 
acrylic was that it fogged only 
slightly aiound the edges when 
formed into the domed shape de- 
sired Then, too, the acrylic has the 
dimensional stability necessary for 
this application and is easily cleaned 

DISPLAY BOTTLE 

Made of Acrylic, Is 

Lig/iNWe/ghb Resists Breakage 

T YPicAL of the widei use that is be- 
ginning to be made of plastics in 
laige-scale displays is a Royal 
Clown Colo display shaped like a 
bottle The bottle is fabiicated by 



Large but light and strong 


Arnold Plastic Company of one- 
quarter inch aciyhc, and is proc- 
essed on the inside with decals to 
simulate a label The cap is also 
of acrvlic, opaque material in this 
instance 
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Diesel 


Power 

Comes 


By N C DEZENDORF 

Uirtclur ui 8«let and Service Slectro-Moiue dImmuii 
u( aeneriil Motors Corporal loti 


of Age 


Now That Many of the Factors Which Formerly Militated Against Its 
Wider Application Hove Been Overcome by New Refinements, the Diesel 
Engine Appears to be Reody 


• LOOKING AHEAD • 

The railroads" complete abandon- 
ment of steom for Diesel power just 
over the horizon Diesels used m 
many fields from which their former 
size and weight per horsepower have 
long barred them Diesel-pow- 

ered passenger automobiles more 
then an engineer's day-dream 
Com pe ti five bo lo nee res tored to 
tronsportation 


T he uas>n engine today is on the 
thicshold of achieving many ot 
the objectives its enthusiasts have 
been claiming foi it dui mg the past 
40 yeai s This it> the opinion of 
Charles F Ketteiing head of Gen- 
eral Motors Research who has been 
intimately associated with Diesel 
engine development since 1 928 
Events of the near past and in the 
making bear out this piophesy 
Probably no source of powei ex- 
cept the atom» has been given greatci 
publicity than the Diesel engine It 
IS a household by-word denotmg the 
last word in internal-combustion 
machines People for years have 
awaited the arrival of Diesel pow- 
ered automobiles while condemning 
the seeming slowness of manufac- 
turers m making this development 
available to them School boys who 
now are grandfathers were taught 
that the efficiency of the Diesel 
engine far out-distanced that of the 
simple steam engine bv as much as 
5 to 1, and even surpassed the steam 
turbine by from 10 percent to 50 
percent depending on the type of 
application Little wonder that the 
public gave the Diesel so much at- 
tention 

The first commercially success- 
ful American Diesel engine was 
built in St Louis in 1898 It was a 
60-horsepower, two-cylmder affair 
weighing about 300 pounds per 


hoisepowei Di Rudolph Diesel had 
patented his engme in 1892 but did 
not consti uct a successful model un- 
til 1897 The enterprising St Louis 
builder did not let any glass grow 
on his enthusiasm for this new 
source of power befoie he decided 
to do something about it Within 
a few years literally hundreds of 
engine builders m America and 
Europe were applying foi licenses 
and were building various types of 
Diesel engines for specific power 
uses 

But with all of this publicity and 
the enthusiasm of so many buildei s 
the Diesel engme was able to achieve 
only limited application Two bai- 
ners prevented the widespread use 
of this efficient powei plinl — weight 


to Realize its Fullest Potentialities 


and cost These baiiieis presented a 
challenge to engineers and engme 
manufacturers for many years, a 
challenge which has only recently 
been met Until the last 15 years 
the picdommant uses of the Diesel 
engine weie in stationaiy power 
plants — such as pumping stations 
(.Icctiic power generation, and mill 
opeiation — and for marine purposes 
These applications weie character- 
ized by slow engine speeds and con- 
stant loads Given these conditions 
rnanv Diesel engines had established 
noteworthy lecords of economy and 
1 1 liability The ban lei of weight 
md with It, size in higher horse- 
powei langcs, pi evented its applica- 
tion to most mobile uses Engines 
of 200 pounds per horsepower were 
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common in these applications A 
600-horsepower Diesel engine would 
weigh about 60 tons 

SOUGHT IMPROVEMENTS - In 

1928, Mr Kettermg set out to do 
something about the improvement 
of the Diesel engine Development 
work by the General Motors Re- 
search Division under his direction 
resulted finally in the production of 
a two-cycle engme with many new 
features The first two engines of 
this design, each rated at 600 horse- 
power, were placed on exhibition at 
the Chicago World’s Fair in 1933 The 
importance of this development can 
best be illustrated by the fact that 
the weight of this new Diesel was 
reduced over 80 percent and size 
over 75 percent from contemporary 
engmes of comparable horsepower 
In addition, the new engine possessed 
characteristics which adapted it to 
varying loads and engine speeds In 
other words, it was made to order 
for mobile applications, with weight 
characteristics of less than 20 pounds 
per horsepower 

There still remains the batrier of 
cost The Diesel engine, even the 
two-cycle, 20 pounds per horsepower 
engine, is an expensive engine to 
build We are accustomed to hear- 
ing gasoline engines referred to as 
“high-compression” engines and it 
Is true that the compression ratio 
of gasoline engmes has been gradu- 
ally mcreased in the interest of 
greater economy and better per- 
formance Yet a high-compression 
gasoline engine has a ratio of only 
6 to 1 in comparison with 16 to 1 
for the average Diesel In other 
words, the Diesel engine must be 
built to withstand more than three 
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times the cylinder pressure of 
the gasoline engine This means 
larger bearings, heavier crankshafts, 
stronger metals, and more accurate 
machining to finer tolerances Fuel 
injectors are more costly than car- 
buretors Hence, modem Diesel 
engines may cost several times the 
amount of gasoline engines of com- 
parable horsepower This limits the 
application of them to uses where 
fuel and maintenance economies can 
offset higher first costs In general, 
Diesel engines of modem design 
are finding their best mobile applica- 
tions In heavy-duty trucks, tractors, 
buses, boats, and railroad locomo- 
tives Today, the Diesel engine is 
rapidly becoming the heavy-duty 
work horse of America 

ON HIGHWAYS - Unfortunately, 
the statistics available concerning the 
number of Diesel-powered vehicles 
in operation are meager However, 
the growth of Diesel-powered trucks 
tractors, and buses has accelerated 
during recent years In 1938, only 
one truck in every 10,000 was Diesel 
powered By 1941, it had increased 
to one m every 1000 Today there 
are two to every 1000 and the pro- 
portion will increase as full-scale 
production Is reached It is a safe 
prediction that the majority of heavy 
duty, long-distance trucks will be 
Diesel-powered as quickly as they 
are made available by the manu- 
facturers 

Tractor statistics are almost non- 
existent A survey made by the 
United States Public Roads Admin- 
istration In 1941 showed 3200 Diesel 
powered tractors in operation out of 
a total of 121,000 In recent years, 
nearly all of the tractors used In 


heavy construction and road build- 
ing have been Diesel powered 

There are some 80,000 buses 
licensed in the United States and 
the number has remamed fairly 
constant since 1938 During that time 
the proportion of them powered by 
Diesel engines has grown from V 4 
of 1 percent in 1938 to 2 percent In 
1941 to 10 percent in 1946 A large 
proportion of street buses m metro- 
politan cities and the long distance 
inter-city buses are Diesel powered 
today and the trend will continue 

AFLOAT — Use of Diesel engines 
in the marine field expanded so 
rapidly during World War 11 that 
by the end of hostilities the United 
States Navy had more Diesel horse- 
power in operation than steam Most 
of this Diesel horsepower was in 
the smaller, more agile boats such as 
tow boats, landing craft, submarines, 
sub-chasers, destroyer escorts, and 
destroyers It is a little-known fact 
that the advent of the General Mo- 
tors Diesel engine in 1933 freed the 
submarines of the United States 
Navy of dependence upon a Diesel 
engine made under German patents 
and that this new engine was so 
much smaller and lighter than the 
European engmes that it immediate- 
ly doubled the range of the Ameri- 
can submarine Because so much 
moie space and weight could be de- 
voted to fuel, we actually had sub- 
marines in World War 11 that could 
go from Seattle to Tokyo and return 
without refueling 

Development of the so-called 
high-spe^ Diesel operating at 
speeds up to 2000 revolutions per 
minute in the smaller landing craft 
and up to 800 revolutions per min- 
ute in the engines for the larger 
boats such as submarines, LSTs, and 
destroyers, hastened the marine ap- 
plication 

The Navy experience has resulted 
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m a distmct trend toward Dieseliza-* 
tion not only of smaller commercial 
craft but also of larger boats 
Freighters of 5000 tons are being 
repowered with groups of Diesel 
engines driving generators which 
supply electric current to motors 
that operate the propellers There 
is a strong trend toward Diesel 
engines lor river towing and push- 
ing ciaft because of their gieatei 
speed and economy. 

ON THE RAILS — The most spec- 
tacular restxlts from the application 
of Diesel power have occurred in 
the railroad industry The growing 
fleets of Diesel-powered passenger 
trains such as the Zephyrs, the 
Twentieth Century Limiteds, the 
Super Chiefs, the Cities of Los An- 
geles, San Francisco, and Portland, 
the Rockets, the Capitol and Na- 
tional Limiteds, the 400's, and moie 
than 150 other trains in daily seiv- 
ice throughout the country have op- 
erated at capacity while establishing 
enviable records of clean, on-time 
performance, unequalled in railroad 
history 

In the transcontmental field, the 
Diesel-powered Santa Fe and Un- 
ion Pacific premier trains were the 
first to reduce schedules from 56 
hours to 39% hours These trains 
have operated continuously since 
1938 with hardly a vacant seat The 
Great Northern has just Dieselized 
its daily Empire Builder between 
Chicago and Seattle, and in the 
East, the B and O offered the first 
all-Diesel trains from Chicago to 
Washington and New York m 1936 
Since then, the 20th Century Lim- 
ited has been powered by Diesels 
which have roll^ up more than one 
million miles in the past 19 months 
of operation In the ^uth, the Sea- 
board, the Atlantic Coast Line, the 
Florida East Coast, the Southern, 
and the L and N have all swung to 
Diesels for passenger train opera- 
tion 

As spectacular as some of these 
applications of Diesel power to rail- 
road service have been, even greater 
results are to be expected m the 
near future During 1947 it is planned 
that every principal throu^ pas- 
senger train between Chicago and 
the Pacific Coast will be Dieselized 
with further reduction in scheduled 
time and with much more frequent 
service In the East, both the New 
York Central and the Pennsylvania 
have announced the order of suffi- 
cient Diesel equipment to Dieselize 
all of their first-class through pas- 
senger trains between New York 
and Chicago and St Louis Many of 
these trains will be Diesel-powered 
during 1947 In the Southwest, the 
Missouri Pacific is expanding its 


Diesel fleet and will improve sched- 
ules of both passenger and symbol 
fi eight trams The MKT and the 
Texas and Pacific also will leceive 
new mainline Diesel power The 
Cotton Belt and the Kansas City 
Southern intend to amplify their 
Diesel equipment and improve then 
&ei vices 

STEAM ELIMINATED - But the 

most dramatic development— and 
one fraught with the most sig- 
nificant and far-reaching possibili- 
ties — concerns plans for 100 percent 
Dieselization During the past yeai 
the Electro- Motive Division has 
been invited to co-operate with ten 
important lailroads in the prepara- 
lion of studies to Dieselize all or im- 
poi*tant sections of their lines Some 
of these studies are so well advanced 
and have been so well received 
by lailroad managements that the 
eventual cai tying out of them is 
alieady assured 

While the benefits of Diesel powei 
to the traffic man and shipper are 
already apparent, the eventual com- 
plete Dieselization of important 
lailroads will bring a few more sur- 
prises The economies possible from 
the complete ellnunation of steam 
facilities are so great that railroads, 
which have found it difficult, if not 
impossible, to stay solvent whenever 
traffic falls off over a piotracted 
period of time, will be able to with- 
stand much more severe traffic fluc- 
tuations and still remain healthy 
In favorable years, sufficient earn- 
ings will be available to undertake 
badly needed improvements to plant 
and equipment, and thus improve 
services in the mterest of shippers 
and the travelling public No medi- 
um of transportation can maintain 
Its position successfully against new 
forms of competition if it lacks the 
earning power to modernize its 
equipment and promote its services 
to the maximum The shift in traffic 
which occurred from the railroads 
to trucks and buses was caused as 
much by neglect on the part of the 
railroads in matching the services 
offered by these new forms of trans- 
portation as by the subsidies in high- 
way construction which are usually 
blamed for it 

The rapid expansion of airplane 
usage occurred at a time when the 
railroads were confronted with 
financial problems of the first mag- 
nitude Many were in bankruptcy 
oi receivership They were there- 
fore prevented from matchmg many 
of the Improvements In service — 
aside from speed alone— which at- 
tracted both travellers and shippers 
As a result, much traffic was di- 
verted to airlines, in addition to 
that which would have been at- 


tracted nahirally by the faster speed 
at higher cost 

The Diesel passenger, freight and 
switchmg locomotives have proved 
themselves to be the most effective 
tools ever offered railroad manage- 
ments for modernizing their services 
and for restormg the competitive 
balance against other forms of trans- 
portation in favor of the railroads 
The 1 apld increase in the use of 
this power has resulted from the 
demonstration of its ability both to 
improve services and to reduce op- 
erating costs These demonstrations 
up to now have been limited to direct 
operating economies while maintain- 
ing all of the expensive steam facili- 
ties 

No tool — no matter how efficient 
01 how superior to other tools — will 
by itself bring about great changes 
or impi ovements in methods Man is 
a creature of habit It takes a long 
time to make him fully alive to the 
potentialities of a new tool A steam 
man is slow to become a Diesel man 

The Diesel engine in its present 
state of development is still a new 
tool as applied to mobile services 
How effectively management ex- 
tends itself to utilize to the maxi- 
mum the full potentialities of this 
engine will determine how rapidly 
the heavy-duty transportation fa- 
cilities of this country are modern - 
I zed and pi aced m a position to 
compete successfully with other 
forms of transport 


m 9 m 

NYLON STAPLE 

Con increase Sfrengfh 

Of Many Fabrics 

Socks that almost eliminate darn- 
ing, mfants^ soft sweaters that can 
be sterilized by boiling, and uphol- 
stery with amazmg wearing quali- 
ties are in prospect as a result of 
limited commercial production of 
nylon staple fiber scheduled for mid- 
1947 The fiber to date has been 
produced only experimentally Other 
prospective uses are for seersuckers, 
sheer lawns, bedsheets, and rugs 
with crush-resistant pile that with- 
stands constant foot traffic 

The new textile fiber, made of 
nylon in short and fuzzy lengths, for 
use alone or blended with other 
staple fibers, is expected to have a 
fundamental influence on the textile 
industry because of its umque prop- 
erties Nylon’s strength is about five 
times that of \mtreated wool, its 
abrasion resistance about three times 
as great Its stability in washing, 
combined with wool’s resilience and 
resistance to wrlnklmg. make the 
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lv\o fibeis naLuial coinpIemenU 
Because nylun is non-untating tu 
the skiDf wool -type garments of the 
spun fiber will be especially wel- 
comed by people who are allergic to 
wool 

Blended with cotton, spun nylon 
contributes not only longer wear, 
but quicker recovery from wrink- 
ling, faster drying, and a softei 
fuller hand 

The synthetic fiber’s lesistance to 
moths and mildew are other quali- 
Oes that broaden its practicality in 
many of the uses forecast for fash- 
ions and home furnishings 

TORQUE TESTS 

Aid In Bettering 

Motor Car Performance 

Automobile manufacture! s, anx- 
ious to impiove the performance 
and lengthen the life of their piod- 
ucts, arc leaning moie and moie 
towaid torque testing as a means of 
obtaining data on engines, axles 
and so on The Buick Division of 
the General Motors Corpoiation, foi 
example, is running engines through 
exhaustive tests, using dynamom- 
eteis and the Hagan Coiporations 
Thrustorq units to measui e force 
and hoisepower 

In developing this procedure, it 
was felt desiiabic to lest engines at 
approximately the same angle at 
which they will opeiate m the fin- 
ished automobile As a result, the 
present dynamometei installation 
is tilted 10 degrees from the hori- 
zontal This permits operation of 
the engine at angles up to 20 degrees 
without a serious angular deflection 
in the universal joint which trans- 


nuts engine powet to tlie dynamom- 
eter If desired, the dynamometer 
could be mounted at any angle 
from horizontal to vertical 
Buick is using the Thrustorq for 
both endurance and power runs 
Standard mractice involves running 
the engme for 100 hours and then 
taking it off the stand It is 
then completely disassembled and 
checked for wear After the check- 
up it is agam placed back on the 
stand and run t^iiailure at contmu- 
ous speeds well above those ex- 
pected to be developed even in 
abnormally hi^-speed operation of 
the finished automobile The 
Thrustorq, which measures force 
us the product of an accurately- 
measured air pressure actmg on a 
precision diaphragm, has several 
advantages — it has no knife edges 
to weal, causing maccuiacy, it can 
bo mounted in any position and at 



any angle, and readings from tlie 
tests can be made at any desirable 
remote point. Also, it can be hooked 
up with any reasonable number of 
force or torque indicators 

Two other major tests are now 
being planned at the Buick Division, 
each to be equipped with Thrustorq 
units One will be in connection 
with a Gleason axle-testing machine 
In this test, two axles will be hooked 
together, force bemg applied in op- 
posite directions The force applied 
by the Gleason machine will be 
measured by the Thrustorq This test 
will be carried to failure of the 
axle A 60 square inch Thrustorq 
capable of measurmg toique from 
200 to 185,000 pound-inches will be 
used 

The second major test mstallation 
will be a new chassis dynamometei 
testing machine In using this ma- 
chine, the car is anchored so that 
it cannot move, the wheels, how- 
cvei, turn at road speed, the re- 
sulting torque being absorbed by 
the dynamometer and measured on 
the Thrustorq 

By these various new tests, say 
Buick engineers, we hope to develop 
better caiburction, better engine de- 
sign, better valves, bettei axles and, 
in general, better performance 

ELECTRONIC SPECTROGRAPH 

Facilitates Study of 

Rapid Chemical Changes 

Development of a cathodc-ray 
spectrograph, which makes a con- 
tinuous analysis of rapidly changing 
colors and permits detailed study 
of the chemical changes these colors 
leflect, was levealed lecently at a 
mcetuig of the American Institute 
of Electrical Engineers 

The electronic mstrument is ex- 
pected to be valuable in jet engine 
and locket research, chemical and 
industrial plants, radar, and tele- 
vision, as well as in basic scientific 
leseaich 

The instrument combines a spec- 
tiogiuph, which breaks a ray of 
light into a band of color for chemi- 
cal analysis, and a cathode-ray tube 
which converts the color-band Into 
a single wave-like line on a colored 
screen, with the pattern of the line 
indicating the natuie of the original 
compound giving off the light 

It is expected to prove useful m 
studying optimum combustion con- 
ditions for jet engineei s, particu- 
larly when it IS desired to use the 
instrument m the small amount of 
space available in airborne missiles 
Since the spectrograms or coloi 
bands have already been converted 
into electrical form by the instru- 
ment, they may be transmitted over 
a wire or by radio to a cathode-ray 


The highly sensihve doubfe Thrusforq ts 
operated by meons of compressed air 



An engine dynamometer equipped with torque tester It is inclined to engines 
may be tested at the some angle ot which they woeld operate m completed cars 
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A rubber ileeve, octing in shear between torsion bor ond encottng cylinder, os shown 
in the simplified sketch, offers auto comfort superior to that of steel springs 


screen miles away and there pro- 
jected as a picture 

The instrument should find wide 
application in the many chemical 
and industrial pi ocess con trols 
where a continuous indication is re- 
quired of the state of the product 
being tested For example, a reac- 
tion may be carried to the conect 
point, as shown by the spectrogram, 
and then automatically stopped This 
can be done whenever the pattern 
on the screen reaches a predeter- 
mined shape The indicator may, in 
these cases, be located in the con- 
trol room of the plant, while the 
analyzer is m a remote location 

RUBBER SPRINGS 

On Mofor Vehicles Will 

Result in Smoother Rides 

Riding comfoit of passengers In 
automobiles and buses can be im- 
proved with rubbei spi mgs and 
better suspension designs, it was 
demonstrated at a recent meeting of 
the Metropolitan Section, Society of 
Automotive Engineeis 

Advantages of rubbei over steel 
springs IS the softer nde it gives, 
said A S Krotz, of the B F 
Goodrich Company, and R W 
Bix)wn, of the Firestone Tne and 
Rubber Company Rubber offers 
that “nding-on-air” feeling because 
it absorbs a great deal more energy 
than do steel springs so that the 
rubber suspension, not the passen- 
ger, takes the jolt of a bump on the 
road 

Resiliency of rubber makes this 
possible It deforms under loads and 
then returns to its origmal form 
Being Incompressible, no amount of 
flexing will change Its form 

Another reason why rubber looms 


as a leading spring material for to- 
morrow’s passenger cars is the fact 
that it not only acts as the spiing 
but also anchors moving parts 
Weight and cost ofv bearings and 
linkage — required for steel springs 
— are eliminated 

WOOD DECAY 

Can Be Confro//e^ 

Forest PafhohglstSays 

P ossiBLY as much as 10 peicent of 
the wood fiom all trees cut m oui 
forests annually is used to replace 
wood that has decayed m service 
Much of this loss can be prevented 
accoiding to studies made by Di 
Ray R Hirt, forest j)athologist of 
The New Yoik State College of For- 
osti-y, Syracuse Univeisity 

Because of the shortage of well- 
seasoned lumber, much that is poor- 
ly seasoned is now on the market 
and IS being used in the construc- 
tion of houses and other buildings 
Seiious decay may result because of 
the high moisture content of this 
lumber, says Dr Hirt 

He states that wood rot lesults 
in damage amounting to millions of 
dollars annually, and that this is a 
double economic loss because all the 
lumber that can possibly be cut will 
be needed for new constiuction in 
the next ten years to meet housing 
demands 

Tremendous progress was made 
during the war m the development 
of fungicides for treatment of wood, 
rope, and fabrics used in military 
equipment By forcing these fungi- 
cides under pressitfe into wood, 
lumber may be protected for many 
years against decay Pressure- 
treated wood is not yet available 
In quantity on the market Although 


painting with wood pi esei vativcs is 
less effective than pressuie tieat- 
ment. nevertheless, it gives worth- 
while protection if done thoroughly 
Moreover, brushing preservatives on 
wood can be done when the timbers 
1 1 e being placed in service 

Not all wood preseivatives can 
be successfully covered with paint 
Among the newer preservatives foi 
wood that can be painted over aie 
those using copper and zinc naph- 
thenate and chlorinated phenols as 
a base 

The proper use of wood preserva- 
iivcs in modern construction should 
be leguiai procedure among build- 
c 1 s and contractors, says Dr Hirt 

ETHYL ALCOHOL 

From Oil Proves Purer 

Tbon Brewer's Product 

Basic uigredicnt for hangovers 
ethyl alcohol, now being made foi 
mdustiial use from petroleum gases, 
is shown by chemical tests to have 
fewer impurities than the beverage 
alcohol made by fermentation The 
synthetic alcohol, made from waste 
petroleum ethylene gas, was proved 
by ultra-violet absoi'ption, an ex- 
ticmely sensitive test, to have 
negligible proportions of impuri- 
ties 

In the same repoit, by the Stand- 
ard Oil Company of New Jersey, 
announcing this development, it was 
predicted that other sources of al- 
cohol would be lapped m the future 
to meet the tremendous demand for 
this chemical Within the next few 
years it is expected that alcohol will 
be made from waste liquors of papei 
mills, sawdust, and by the Fischcr- 
Tiopsch process 

COLOR DYNAMICS 

Con Creofe Greater Comfort 

In Railway Cars 

Eai£rging from the realm of experi- 
mentation into that of practical engi- 
neering, the use of color dynamic^ 
is today taking its place beside re- 
clining chairs, broad vision windows 
and rubber air springs to increase 
the comfort of the modern railroad 
passenger car Light shades of yel- 
low, green, and blue will piedomi- 
nate m modern passenger car de- 
signs, but to avoid monotony diflei- 
ent tones of these colors will be 
used 

The ceilmgs will be lightest, with 
slightly darker tones for the walls 
Light ceilings seem to recede from 
the eye, giving the impression of 
spaciousness, which is augmented 
by the darker walls, designers say, 
but the contrast is not enough to 
require any appreciable adjustments 
of the eyes when viewed for a longer 
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Made in one seamless piece, the seaworthy ufitity croft demonstrates its maneuverobility ot full speed 


peiiod uf time, sharply contiastmg 
colors produce eye fatigue 
To complete the eye-level en- 
semble in the car, gold-tone murals 
or gold-tone mirrors will be placed 
on the walls at each end of tbe 
car blending with ciny of the basic 
car colors Dropping below the eye- 
level, stronger colors will be used 
because they help to set off fumish- 
mgs, and being below the eye-level 
will not be gazed upon constantly 
Seats will be m tones of cedar or 
red, floors in blues, greens, or feds 
matching or contrastmg to the pre- 
dominant color scheme used in the 
cars, and aisles will be m mahogany 
bordered with cream inlays 
Through the use of color psy- 
chology It IS possible to make these 
cars, designed by the Pullman- 
Standard Car Manufacturing Com- 
pany, seem larger, brighter, and 
more restful, the designer claims, 
and once the passenger has selected 
his seat and his eyes travel to the 
walls and ceiling, the colors bring the 
comfort and cheerfulness of sun- 
shine into the car, aiding full re- 
laxation 

FIBERGLAS BOAT 

Is Light, Inexpensive, 

And Easily Maintained 

F OR BOATiNO enthusiasts of moderate 
mcome, an mboard-motor utility 
craft is made of a combmation of 
Fiberg’as and plastics, cured in one 
seamless piece The boat is driven 
by a specially designed 26-horse- 
power marme engine light enough 
to be lifted with one hand Water 
tests show that it is capable of 
speeds in excess of a mile per hour 
per horsepower, and is handleable 
and seaworthy at maximum speeds 
With a length of feet and a 
beam of feet, the boat will carry 
six adults It weighs less than 600 
pounds as compared with 1800 
pounds for Wooden craft of similar 
size, and is portable on the simplest 
automobile trailer Its seamless con- 
struction, absence of pressure joints, 
and the fact that the color is em- 


bedded in the glass-plastics material 
make pamting or caulking perma- 
nently unnecessary 

Spring or fall ovei hauls aie com- 
pletely eliminated The hull is im- 
pervious to worms, the bugaboo of 
wood bottoms m warm wateis 
There is no storage problem, for 
drying will not cause shrinkage oi 
resulting leaks 

Designed by Gai Wood Jr of 
the Wood Marine Engineering Com- 
pany, the boat will be available in 
several color combinations 

DECIMAL DIMENSIONING 

Finds Growing Favor 

In Aeronautical Industry 

Affording major benefits of the 
metric system without simultane- 
ously creating wholesale disruptive 
conversion headaches, decimal dim- 
ensioning IS being used mcreasmgly 
by the American aeronautical in- 
dustry 

A survey by the Aeronautical 
Drafting Committee of the Society 
of Automotive Engmeers, made 
among airlines operators and manu- 
facturers of planes, powerplants, 
propellers, and accessories, discloses 
that 80 percent now employs decimal 
dimensioning or contemplates its 
eaily adoption Users explain that 
the practice of expressing limited 
measurements in decimals rather 
than fractions of inches contributes 
to speed and to accuracy both m 
design and in manufacture Deci- 
mals aie carried to two, three, or 
more places to satisfy varying tol- 
erance requirements 

The survey reveals that 76 per- 
cent of the aeronautical industry has 
considered the use of decimal di- 
mensioning, that 63 percent uses it 
already, and that 37 percent is us- 
ing it for some purposes In the 
propeller branch of the industry, 80 
percent of manufacturers uses the 
decimal dimensioning system ex- 
clusively 

The practice is characterized as 
making the dimensioning of draw- 
ings much easier and more rapid, 


and as being especially helpful in 
eliminating the time-consuming, er- 
ror-producing operations of con- 
verting decimals to fractions and 
back to decimals again Further- 
moie, tolerances may be indicated 
meiely by extending digits after the 
decimal point 

RESONATING NUCLEI 

/{eveo/ Their Chemicaf Composihon 
/n a Magnetic Field 

The feasibility of using the fre- 
quency and magnetic reaction of 
atom nuclei in quantitative and 
qualitative analysis is being probed 
by Dr Felix Bloch at Stanford Uni- 
versity Based on the prmciple that 
the atom nucleus of every element 
has a characteristic, precise fre- 
quency to which it resonates under 
the influence of radio-frequency 
current m a given magnetic field, the 
experiments consist of enclosing the 
test materials m tiny glass vials and 
placing them in the field of a power- 
ful electro-magnet Then the radio- 
frequency current is induced into 
the nuclei, making them spm very 
much like a gyroscope A sensitive 
receivmg set determines, when the 
nuclei are spinning at a rate of ap- 
proximately 42,500,000 revolutions 
per second at right angles to the 
field, the frequency given off by 
the nuclei And it Is this frequency 
at which the nuclei resonate which 
gives the key to the composition 
At present. Dr Bloch explained, 
his experiments have centered on 
testing hydrogen nuclei, which, al- 
though light, have a high nuclear 
magnetism. These tests have proved 
effective and signals strong enough 
to be recorded have been secured 
when the protons existed either in 
solution or m paraflSn 
Cautious in predicting the practi- 
cal applications of this method of 
analysis, Dr Bloch states that “the 
system at this stage isn’t foolproof 
and 100 percent accurate as yet, as 
it must be in order to be of practi- 
cal, sclaitific value in qualitative 
and quantitative analysis ” 
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New Products 

and Processes 


PUSH-PULL LATCH 

Frfs Standard Doors, 

fs Easily Oponod 

REPREftEKTiNQ a departure from con- 
ventional design, a door latch which 
is sunply pushed to open doors swing- 
ing outward, or pulled to open doors 
swinging inward, offers new conven- 
ience and safety In case of emergency 
pressure from the elbow, knee, or body 
will open the latch, because the work- 
ing parts of the latch are precision- 



Door lotch instollotion it simple 


formed, only light pressure is required 
Manufactured by Parlyn, Ltd , It is 
easily installed in standard-size doors 
The unit is fitted into a saw-cut 2Vz by 
2 V 4 inches, and is then made secure 
by turning two bolts which expand the 
latch in the cut Slight inaccuracies in 
the cut will not affect operation Latches 
are available in a wide variety of fin- 
ishes, and in three styles without lock 
with trip lock, and with cylinder lock 

MIDGET DRY BATTERY 

Provides L/yhf-Weighf 

Source of High Pofmnhal 

Dcsioned as the high-voltage source 
for a compact, portable, and completely 
self-contained radioactivity meter 
rmniature 300-volt dry batteries weigh 
only one pound apiece With dimen- 
sions of 2-11/16 by 2-11/32 by 3-15/36 
mches, these high-potential, low-drain 
batteries, known as E/eready Numbei 
493, have a life expectancy of as high as 
350 hours, and are the product of the 
National Carbon Company 

In addition to supplying the high- 
potential for portable radioactivity 
meters, known as Geiger counters, these 
batteri^ will find application in a va- 
riety at other fields In commercial and 
press photography, for example, a set 


of SIX of these batteries will provide 
sufficient energy for as many as 2500 
flashes in multiple flash tubes of the 
gas discharge type They should prove 
valuable also in photo multiplier tubes 
for the measurement of small quanti- 
ties of light Other possible applications 
include a voltage source for small, 
lightweight insulation testers, excita- 
tion voltage supply in portable tele- 
vision pick-up devices, bias supply m 
high-gain direct current amplifiers, or 
in any circuit requiring a high poten- 
tial where drains are measured in 
microamperes 

WIRE DICTATING MACHINE 

Has High-Speed Rewind 

To Facilitate Corrections 

SpECincALLY designed and built as a 
dictating machine for general business 
use, a magnetic-wire recorder, com- 
plete m one unit, combines both re- 







Recsptoclt into which mogozint fits 



To load, 0 magozitto containing ipoolt 
of wire It let in ploce on top of unit 


corder and play-back The voice of the 
speaker is recorded on a strand of 
stainless steel wire moving between 
two spools The same wire passing 
through the magnetic field with the 
control switched to the “listen” posi- 
tion reproduces the voice with all the 
clarity of the original The spool of 
wire may be stored away and repro- 


duced years later with no impairment 
of reproduction, or it may be reused 
by simply recording over the original 
message 

One of the features of this machine, 
called Sound-On-Wire, Is forward and 
rewind i^ieeds of 20 feet per second, 
ten times faster than the recording 
speed This added speed facilitates the 
whole dictating operation by cutting 
down the time spent in going back 
in the message to make “erasures ” 
When a correction is desired, the wire 
IS reeled back at this accelerated speed 
and the operator simply re-dictates No 
intermediate step is required, as the 
wire IS automatically cleared when it 
passes through a demagnetizer coil be- 
fore reaching the recording head 

The magazine holding the wire is 
solf-contamed and can be transferred 
from one machine to another for play- 
back or recording The controls are so 
simplified that no instructions are re- 
quired to operate it 

With the use of a small earphone 
about the size of a modern hearing-aid 
ear piece, the transcribing operator 
can adjust the volume so that the re- 
produced sound cannot be heard by 
others in the room A convenient pedal- 
type control enables the operator to 
start and stop playback by applying 
light foot pressure 

In addition to general office service, 
Sound-On-Wire, a product of the 
Standard Business Machine Company, 
is adapted to many special uses such 
as recording radio programs, business 
meetings, and telephone conversations 

CORRUGATED PLASTICS 

Add Beauty and Strength 

To Structural Applications 

Ikdustrial and architectural designers 
in decorative and structural fields will 
find new applications for transparent 



Dictating with tht wire recorder 



The tronicribing operator con ase 
the comfortoble, light weight eorphone 
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acrylic plastics in corrugated sheets 
In this form, Plexiglas combines the 
decorative advantages of a transparent 
comigated material with the safety, 
flexibility, and ease of handling found 
in the usual flat acrylic plastics A thin 
sheet of the plastics is made rigid by 
corrugating and can therefore be used 
where a much thicker sheet of the 
flat material would tend to sag or bend 
In trains and buses, for example, bag- 
gage racks made of 080 Inch thick 
plastics are able to withstand the im- 
pact of 25 pound lead weights and to 
bupport these weights without visible 
deflection Also corrugation reduces 
the area exposed to surface abrasion 
and effectively diffuses any scratches 
which do occur 

For lighting shields, free standing 
screens, Inner partitions m home or of- 
fice, diffusing windows and display fix- 
tures, corruffuated Plexiglas is de- 
scribed as not only displaying superior 
structural advantages but adding a 
lustrous modem note of beauty as well 

FATIGUE TESTER 

Needs No Affenfton 

During Operahon 

F ILLING the demand for a bench-type 
fatigue testing machine with the “con- 
stant-force” loading feature, a new 
machine affords flexure fatigue tests 
on sheet stock of any material — metal, 
plastics, wood— and requires no atten- 
tion during the test The unique design 
eliminates the need for any electronic 
equipment, complex linkage, or special 
device to maintain a constant force 
while the specimen is under test 

This testing device uses a revolving 
eccentric mass as a means of loading 
the specimen, avoidmg cams or eccen- 
tric connecting rods which require re- 
adjustment during the test as the stiff- 
ness of the specimen changes With this 
constant force machine, the load auto- 
matically remains constant regardless 
of the changes in the amount of deflec- 
bon of the specimen A predetermined 
load IS alternately applied to the speci- 
men, and the resulting deflection is in- 
cidental 

The value of dynamic testing with 
this machine developed by The Bald- 
win Locomotive Works, as compared 
with any static test, is obvious The 
specimen undergoes the same stresse*? 
the material would sustain m actual 
use and the point of failure is accu- 
rately determined Because of its com- 


paratively small size, 15 by 12 by 32 
inches, the fatigue teeting machine can 
be placed in a cabinet during a test so 
that temperature and humidity can be 
controlled The machine weighs 115 
pounds, has an alternating force ca- 
pacity of 20 pounds and a speed of 1800 
cycles per minute 

MELAMINE TABLEWARE 

Resists Breakage 

In Roughest Service 

Heavy-duty plastics tableware has 
been designed especially for use by res- 
taurants, institutions, cafeterias, hos- 
pitals, and hotels, with ease of han- 
dling and conservation of space in 
mind All pieqqji stack, plates and cups 
are suspended on molded -m flanges 
and do not rest directly on one an- 
other Consequently, there are no un- 
sightly rings and sanitary air drying is 
made possible Constructed of the 
American Cyanamid Company’s Mel- 
mac plasbcs, the tableware withstands 
boiling and can be cleaned in auto- 
matic dishwashing machines Because 
of the shock-resistant characterbtics 
of the melamme plastics, dishes resist 
breakage, even when submitted to the 
most severe restaurant or % cafeteria 
service The plastics is odorless, taste- 
less, and highly resistant to attack by 
fruit juices or other foods 

All units are supplied in a range of 
standard colors — ^blue, cream, green, 
light tan, red, and yellow 

SILENT RIVETER 

Hydraulically Operated, 

Flattens Rivets with Single Blow 

Used primabilv in manufacturing 
plants where work can be brought up 
close to the machine, a silent riveter 



Noiseless riveter in operation 


looks like a huge C-clamp, and slips 
over the parts to be joined, holding the 
head of the rivet in place while the 
other end is flattened with the tremen- 
dous pressure of a single stroke Hy- 
draulic pressure of several thousand 
pounds per square inch is transmitted 
from the generating equipment to the 
riveter by means of an oil-resistant 
wire-reinforced synthetic rubber hose 
manufactured by the United States 
Rubber Company 

AUTO REFINISHING 

Takes On/y Five Hours 

On Production Basis 

K^akinc It possible for the automobile 
owner to have his car repainted in anv 
one of 3700 original factory finishes in 
less than five hours, a high-speed, low- 
cost auto refinishing process uses a low 
bake enamel which was developed b> 
the Sewall Paint and Varnish Division 


CVeU COUNTiR 

nuinber ol cy\.\ 
to ip*cim«n Uilure. 
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lOADING ARM 


DRIVC SHAFT alno lunctionti an 
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Simplifiad diogromotic drawing of tht fatigue tester 



Testing to the point of fatigue foilure, the mochine will impose o bending 
moment of 60 inch-pounds on the topered specimen (left) The five-inch ouxlliery 
tooding orm (at the right) offordi a maximum bending moment of 100 ineb pounds 


of the Amcrican-Manetta Company 
The paint has special oxidizing charac- 
teristics which permit the finish to 
dry completely within 45 minutes Tem- 
peratures m the bake oven range 
from 165 to 180 degrees, Fahrenheit 
causing a curing action in the enamel 
as soon as the car Is removed from 
the oven and cooled. It is ready for 
service 

Refinishing can be done on an as- 
sembly line basis, each of eight opera- 
tions requiring at least 20 feet of floor 
space After the metal work is repaired 
and sanded, the edr is washed and 
cleaned of all dirt and grease, windows 
and chrome are masked, and the car 
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Precision Adci|iter for Drill Presses 
Perfects Alignment— Prevents Drift! 

The new Aetna Adapter, of aluminum alloy* tits the col 
umos of most small drill presses — assures accurate milling 
end accurate deep hole dtilling — vitihouc a drill |ir It 
tirmly and accurately holds interchangeable drill bushings 
close to work 

Precision alignment is accomplished through an eccentric 
aligning bushing, which once set needs no further adjust 
meni filler bushings coscr the entire bushing range up 
to H'*' Stops to locate the piece to be drilled, are attached 
tothc press table or directly to the adapter Milling chatter 
is avoided Chip interference is eliminated Oserlapping 
holes can he drilled without punch marks* or indication 
of run out, with drills as small as diameter Vi" 

holes can be drilled more than 6'^ deep with as little as 
006'' drift 

Accuracy in work is achieved best by alert workers Thar s 
why many plant owners make chewing gum available to 
all The chewing action helps relieve monotony — helps 
keep workers alert, aiding them to do a bcitcr job with 
more ease and safety And they can chew Wngley s Spear 
mint Gum right on the job — e\en when hands art busy 

You can gtt complete information from 
Aetna Mfg Co 2^0 Chuago Aue , Oak Park, III 



Example of piece 
drilled wffh Aetna Adapter 



AB 59 


is with a coat of spi^cial iatquer 

The car Is then ready for water sand- 
ing, making use of fine abrasive paper 
Afisr the car has been carefully In- 
spected to be sure that all nuuddng 
tape is securely in place and that all 
Imperfections have been filled and 
sanded, the entire surface is carefully 
blown off by high-pressure air to re- 
move ail traces of dust and moisture 
It is then ready for the paint booth 
where two operators with high pres- 
sure spray guns* working at opposite 
sides of the car, apply the desired color 
Ventilation in the booth is supplied by 
two blowers, each equipped with filters 
to keep the booth absolutely dust-free 
Doors from the spray booth open di- 
rectly into the ovens where the car 
IB baked 

TRACTOR SCOOP 

Easily Affached, 

Operofes Hydraulically 

^^TTACHABLE to most hydraulic-llft 
tractors, an earth-moving scoop that 
can be mounted in less than five min- 
utes IS simple to operate, easy to 
maneuver in tight places, and sturdily 



Takes less than five minutes to attoch 


built for hard use In less than 15 sec- 
onds it will scoop up a load of ten cubic 
feet of dirt Under reasonably favorable 
conditions it is possible to excavate a 
basement 20 feet by 30 feet by 6 feet 
deep in less than a day with this scoop 

Digging ponds and ditches, repairing 
washouts, landscaping, leveling, and 
similar tasks can be done with equal 
ease 

This hydro -scoop manufactured by 
the Stockland Road Machinery Com- 
pany, mounts on the rear of the tractor, 
rather than being pulled behind it 
The scoop IS raised or lowered by the 
tractor's hydraulic lift unit, and can be 
tripped or dumped with an easy, one- 
hand movement, while the tractor is 
moving 

STABILIZER AND LUBRICANT 

Can Also Serve 

for Woferproofing 

Dibasic lead salt of stearic acid* a soft, 
pure white, unctuous powder with all 
the apparent lubricity of normal lead 
stearate, is insoluble in water and in 
most of the common organic solvents 
It reacts with warm turpentine forming 
a waxy compound with an approximate 


5 percent solubility thortin This com- 
pound is in turn soluble in mineral 
spirits which suggests its use as a pro- 
tective coating for unpainted metal, in 
the waterproofing of fabrics, and so on 
It IS soluble in som#^ plasticizers Its 
basic lead content, its low refractive 
index* and its solubility in these plasti- 
cizers make it an excellent plasticizci 
for some types of clear vinyl plastics 
When so used, the dibasic salt has 
two-way utility* being an excellent 
heat and light stabilizer It has some 
degree of solubility in trlcresylphos- 
phate and several other plasticizers 
Moreover it is very acjl^hle in mixtures 
of either tricresylphqiphate or dioctyl - 
phthalate and some of the aromatic 
petroleum type plasticizers. It produces 
clear amber film when the aromatic 
petroleum type plasticizer Is used to the 


extent of 50 percent or more* or com- 
prises the total plasticizer content 
Called DS 207, it is also an effective 
lubricant— an excellent replacement 
for the lubricants commonly employed 
with vinyl compounds to improve flow 
characteristics for molding, extruding, 
and related processes 

DS 207 makes superior leaded greases 
when mixed with lubricating oils The 
greases are excellent protectives against 
corrosion, due to the basic character- 
istics of the dibasic lead stearate DS 
207 greases are uniform in composition 
which insures positive protection 
against wear of the machine parts to 
which they are applied 
The compound, produced by the Na- 
tional Lead Company* has possibilities 
as a constituent of cutting oils Other 
potential uses suggested by its compo- 
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sition are aj a drier in some types of 
paint, and as an additive to improve 
the brushing characteristics of oil 
paints 

GRINDING ATTACHMENT 

Can Be Adopted To 
Most Machine Tools 

F on USE on lathes and other machine 
tools, an electric grinding attachment 
is designed primarily for precision ex- 
ternal grinding, and is equipped with a 
four by one-half mch grindmg wheel 
which is driven by a constant speed 
continuous duty one-quarter horse- 
power motor This permits takmg 
heavier sustained cuts than would be 
practical with a universal type motor 
of the same rated horsepower Avail- 
able with frame sizes to fit various 
sizes of lathes, this grmduig attach- 
ment can easily be adapted to milling 
machines, shapers, planers, and so on 

The grinding wheel spindle riins on 
pre-lubricated sealed precision ball 
bearings which require no adjustment 



Wheth Qvoiiablt for vorious motenols 


or additional lubrication Effectively 
protected from abrasive grinding wheel 
dust, the bearings will retain their pre- 
cision indefinitely Tension adjustment 
Is provided for the V-belt which con- 
nects the motor with the grinding 
wheel spmdle, and both the grinding 
wheel and the V-belt are enclosed in a 
single guard 

Spring stops for grinding straight and 
spiral fluted reamers and cutters, dia- 
mond dressers for truing the grinding 
wheel, and holding fixtures for the 
dressers can be furnished fot* use with 
this grinding attachment, a product of 
South Bend Lathe Works Wheels are 
available In several grades for grinding 
various materials, including tungsten 
carbide, tool steel, machine steel, cast 
Iron, brass or bronze, aluminum, Bake- 
lite, hard rubber, and soft rubber 
Special cup wheels are supplied for 
reamer and cutter grinding 

CAPSULE-SIZE PHOTOTUBE 

Permits More Compact 

Phofoe/eefne Devices 

Smallest ever offeh-ed commercially, 
a new phototube about the size of a 
^-caliber long rifle cartridge, has a 
maximum diameter of only 1/4 Inch 
and an overall length just under l-lB/32 
Inch and is activated by light entering 
through a tiny window at its larger 
end. C<»nparing favorably with larger 
phototubes in sensitivity, the tiny new 
tube, produced by the Radio Corpora- 



Activoted by light through end window 


tlon of America, is expected to find 
many applications in business and in- 
dusUy, particularly m devices and ma- 
chines where the size of former photo- 
tubes has been a problem 

In multiple-circuit control devices, 
the new tube makes possible either 
smaller devices or more circuits m the 
same space In animated signs, for ex- 
ample, where each phototube is indi- 
vidually wired to a light m the corre- 
sponding position on the signboard, 
many more of the 1P42 tubes, as the 
new tube is called may be used m a 
given area When light, projected 
through slides or film, falls on and ac- 
tivates the more closely spaced tubes, 
sharper and clearer pictures can be 
reproduced on the lighted signboard 

NON-ARCING GLUE 

Eliminates Burns 

In Dielectric Curing 

P HENOLic glue, especially formulated to 
be non -conductive in a high-frequency 
field, will not arc when a squeeze-out 
of the resm forms contact with an elei - 
trode in a radio-frequency dielectric 
healing installation, nor when the elec- 
trodes are brought into contact with 
the glue line, thus eliminating one 
of the chief disadvantages of dielectric 
glue curing 

Known as Cascophen RF-228, this 
product of the Casern Company of 
America allows the use of maximum 
power, speeding the curing process It 
IS suppli^ m liquid form with a sepa- 
rate powder catalyst The set film pH 
is substantially neutral and forms a 
durable, waterproof, fungusproof, and 
boil proof bond The liquid resin is 
stable in storage for 10 to 12 months 
at 70 degrees, Fahrenheit, in tightly 
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closed containers The resin la an aloo- 
hoUwater solution, and is not harmed 
by freezing The catalyst is stable in 
storage, but should be kept in an air- 
light container, away from heat 

ADJUSTABLE PLATFORMS 

Replace Scaffolds 

In Many Operohons 

Hydrauucaixy operated adjustable 
work stands, originally designed for 
the elimination of costly, cumbersome 
scaffolding and special workstands for 
war-Ume aircraft maintenance, are now 
available for general industrial use 
A 16-squara-foot work platform, with 
a maximum static load capacity of 
1500 pounds. Is hydraulically elevated 
or lowered to any working level from 
3 to 24 feet, according to the individual 
model The units feature the exclusive 
and patented use of automatic and self- 
adjusting steps which maintain their 
position parallel to the ground regard- 
less of the working angle of this stand 
produced by Airquipment Company 
Scaffolding strips, stand extensions, 
and hoist attachments further enhance 
the general utility features of the 
stands, called Aerostands, and all 
models are equipped with guard rails 
and skidproof surfaces on platforms 



Maximum lood is 1500 pounds 


and steps Frames are constructed of 
welded tubular steel mounted on swivel 
casters with caster locks Truck locks 
are provided to hold stands stationary 
when in service Tow bars, scaffold 
strips, stand extensions, and hoist at- 
tachments are optional equipment 

FORK TRUCK 

Will Lift 3000 Pounds 

To a Height of 18 Feet 

Having an elevating reach of 18 feet 
above floor level, a novel fork-type 
industrial power truck has new fea- 
tures of design and construction which 
make it especially useful for hlgh-tler- 
ing materials and merchandise It is 
unusually compact, with increased 
speed and flexibility for maneuvering, 
and lifting and lowering loads The 
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truck picki up loads on its bare fork 
or on pallets in the same manner as 
with standard models Its capacity is 
rated at 4000 pounds for lifting to a 
height of 11 feet, and 3000 pounds to 18 
feet It is electrically driven, with 
three separate motors, one for travel- 
ing, one for operating the elevating 
mechanism, and the third for tilting 
the upright columns Tilting limit is 
15 degrees backward and five degrees 
forward from vertical 
Lifting speed with capacity load is 13 
feet per minute, lowering speed 20 feet 



Speedy compact, and maneaverable 

per minute, truck’s traveling speed five 
miles an hour 

Body of the Elwell-Parker truck, in- 
dependent of the uprights and fork, is 
only seven feet eight inches long Over- 
all width IS three feet two inches, en- 
abling it to maneuver In narrow aisles 

One pair of columns, 11 feet above 
the floor level forms a primary frame 
the bottom of which is pivoted at the 
forward base of the truck body A sec- 
ond pair of columns, virtually the same 
length as the primary, forms the tele- 
scoping frame The secondary frame 
operates on ball-bearing rollers in al- 
loy steel tracks which form part of the 
primary frame The secondary frame 
la not actuated below heights of 11 
feet, in fact, its presence is not appar- 
ent until the fork is lifted beyond that 
height 

FIREPROOF SHEETING 

ConrervM Fuel, 

Is Easily Installed 

Shut-stckl Are-arresting insulation, 
only 006 inch thick, has been proved 
to withstand temperatures up to 1000 
degrees, Fahrenheit Easily installed in 
any biiildlng, the sheet insulation is al- 
so completely resistant to vermin and 
termites Because it reflects 95 percent 
of all radiated heat, installation of this 
material, known as Ferro-Therm, cuts 
fuel costs as much as 30 percent and, 
during summer, reduces inside tem- 
peratures as much as 10 degrees This 


hrepioofing, produced by the American 
Flange and Manufacturing Company, 
IS available In sheets 24 by 32 Inches, 
a carpenter can install an average of 
800 5<^uare feet per day 

NON-WOVEN FABRICS 

Of Rayon Staple Are 

Strong and Easily Colored 

DIVELOPMENT in the use of viscose 
rayon staple is making possible the 
manufacture of several different types 
of non-woven fabrics Among the in- 
dustrial forms are ribbons tapes, fil- 
ters, lens wiping tissue, bindings and 
interlinmgs, insulation covermg tags 
and special wrappers, containers, and 
bags In the household they are found 


as wall coverings, curtains, drapes, 
napkins and table cloths, towels, and 
wiping cloths 

Non- woven fabrics are essentially 
multiple webs of rayon or other fibers 
in which the fibers are bonded together 
by various means Prominent among 
the methods of accomplishing the bond 
is by blending potentially adhesive 
fibers, such as Vinyon or plasticized 
cellulose acetate, with non-adhesive 
fibers, like cotton, wool, or rayon in 
the formation of the web, and subse- 
quently activating the adhesive fiber 
by means of heat and pressure to lock 
the fibers in place and strengthen the 
fabric By varying the relative fiber 
content, weight of web, and bonding 
conditions, many interesting, novel, 
and desirable changes in hand and 
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ASSEMBLE YOUR OWN BINOCULARS 
Complote Opticfl Complete Metal Parts! 
(Delivery on Binocular Sets Beginning Jonuary 30th) 
Sove More Than h Regulor Cost 

ARMY 8 7 X M BINOCULARS 
Uer« s an unusual opportu 
nltj to secure a fine Mt of 
Binoculars at a lubetantlal 
savins of money Offered here 
are oompleU sets of Opilcr 
and iMlatal Parts for tha 
Army s M>16 1 x 50 Btnoou- 
lars (M'10 la not the water 
proof model) These oompo- 
nenia are new and all ready 
for auembly We supply full 
instructions Llmlt-^ 1 set of 
Metal Parts and 1 set of 
Optica to a customer 
MRTAL PARTS -Set tnclude* 
alt Metal Parts oompletely 
finished — for assembly of 

< X 60 Blnoculare No machining required BodlM 
hay# b##ii faotonr hintM and covered A sturdy 
brown leather Binocular fativing Case u In 
eluded with each eet of Metal PhKs 
suck #W4 8 7 X 60 Metal Paits 136 OS Postpaid 


TO KEEP POSTEX> on all our new 
npdral Items send 10# and your name 
and address to got on oor refalar 
Ilssta' mallinf list 



0PTIC»-8at Includes aU Lenies and Prisms you 
need for aMembllng 7 x M Binoculars These Op 
ilea are In excellent condition perfect ur near 
perfect — and have new low reflection coeUng 
Stock #5101 8 7 X 50 Optics Of Postpaid 

SOriCKi If tOU both tIU Binoevlar OptiCM and 
l/ic flinoculor MeUJ Paris year pnrcAose becomes 
aubfMt (o 20% Federol Excise Tax tie sure to add 
amount ooverinff tax to your remit tanat or your 
order cannot be fllUd 

ARMY S • X S# BINOCULARS 
No Oarrylnf Cas# with any 8eU shown below 
(None yet available In Surplus Market ) M 13A1 
sets are waUfproof model M-3 sets are not water 
proof Limit — 1 set to a Customer on all Sets 
shown below 

COMPLETt OPTICB A METAL PARTS — M^el 
M llAl • X M BlnocnUrs Everything you neirt— 
ready for aaeerably When Anlshed will look hke 
a ravular factory job costing $103 to ilJIO Thr 
Optics are new In perfect or near perfect con 
dltlon Have new low reflection coating Metal 
Parts are new and perfect all completely finished 
No maohlnlziK required Bodies factory hinged and 
covered, Complela assembly Instructions Included 
Stock Postpaid 

plus 111# tax — Total — M8 M 

complete OPTICS * METAL PARTS — Model 
M 8 d X S# Blnooalan, The Optics In this set 
are new perfect or near-j»erfect Prisms have new 
low reflection coating Factory mounted Eye Piero 
and Oblectlv# Aas#mblls# not coated Metal ParU 
are perfect new ready lof assembly When An 
tihed. thie will look like a regular factory Job 
except a name haa been filed off a cover plate 
No machlnlnc required Bodies factory hlnsed 
and covered 

Stock AMI S M5 M Postpaid 

plus 17 M Ux — Total ^ |4> M 

METAL PARTS ONLY ^ Model M ISAI 8 x It 
Binoculars No Optics Same McUl Parts as dr 
scribed for Btock #$$0-6 

Stock #Ut-8 « X 30 MaUl ParU IZ6 88 Postpaid 

METAL PARTS ONLY ^ Model M 3 8 x $8 Blnoc 
ulara. Mo Optics Some machining on these Metal 
ParU required Bodle# hinged and Prism Shelf 
boles placed but you must tap them Prism 
Shalvos have been machined Six lead spiral 
focuslnc threads have been cut Some lees dtffl- 
cult components you must thread and machine 
yoursolf, all material you need Is fumlsbad 
except bodv oovsiin# material and Optics _ 

Stock it«U-8 8 xlo Metal ParU 112 80 Postpaid 


ARMY H 8 X St RINOCCLARS (Cont d> 
OPTICS FOR 6 X 38 BINOCULARS (No 
Metal Parts ) Slight seconds Cemented but 
not coated 

Stock 3^5123 8 lit H Postpaid 

SAME OPTICS AS Stock #5131 8 (8 x 30) 
but coated 

•tock #1124 8 Its 75 Postpaid 

If you buy both the Binocular Optics snd 
the Binocular Metal Parts your purohsse 
becomes subject to Federal ExcIm Tax 
Bo sure to add amount covering tax to your 
remittance or your order cannot be filled 

S pUea and kft4al Parts mrs Available for 
onocalara (1{| a Blnocalar) For Complete 
DstalU Write for Ralletln 8 

AIR FORCES GUN SIGHT— With Polarizing Var 
lablo IJenslty Attachment (Polarizing attachment 
«lone 18 worth many time* the price of entire 
unit ) 

btork ifD88 8 |8 88 Poolpald 

8«me Unit Without Polarizing Attachment 
Stork ifdl8 8 12 58 Postpaid 

SCnJtfIDT OPTICAL SYSTEM Black plastic body 
also 3-15/15* by bik' PL 3 4' with amaslng 
speed of F O D Used in Navy s Infra-Red Sniper 
scope and Signalling UnlU aovt cost $134 Limit 
-1 to a customer 

Stock ^728 8 16 M Postpaid 

MOUNTED PROJECTING LFNS SYSTEM PL 
91 44 mm (Just right fnr 38 mm Projectors) 
Speed of P 1 0 Outside dla of mount at one end 
60 mm length of mount 64 mm 

Block if4883 B $3 88 Pestpald 

MOUNT FOR ABOVE PROJECTING LENS SYSTEM 
Block if115 8 II 58 Postpaid 

BATTERY OOBfMANDFR B PERISCOPE With Trl 

K d — 0 Power Instrument Excellent condition 
ngth 27^^ Inches — dlam I'i Inchon Cont U 8 

Govt approximately $178 00 

Stock Jtfn s $28 88 r O B Aadubon 

RAW OPTICAL GLAUS— An exceptional oppor 
tiinlty to teoure a large variety of optical pieces 
both Crown and Flint glass (seconds) In varying 
stages of procezxlng Many prism blanks 
Stock Midi 8 8 lb* (MJoluam waigbt) 

$5 80 Postpa>d 

Stock if782 8 Pk lbs HIM Postpaid 

DIA ACHROMATIC TELEBtOPF OmECTIVF 
—PL 30 Inches (Not a uar surplus item) The 
Oovt used very few Jong focus Objective Lenses 
so we had these made for you Pint oIbh lens 
nultable for Spotting Scours Terrestrial Telescopes 
etc Not coated 

Stock ifOlFT 8 |f0 88 Postpaid 

BOMBER SIGHTING STATION — A double end 
Periscope Tyi>e Instrument of highest precision 
8 ft tali shipping wt 3Q0 lbs Orlg coat $B 680 
Consists of numerous I *nws Prisms Mirrors 
Gears Motors Melal Parts and Rlertrlcal Oadgets 
Stock itS14 S $50 08 F O D Oktahgma 

TANK PRISMS -Plain or Slivered 00 46-45 deg 
6’i' long Sife' wide finely ground and polished 
Stock #3884 S-Bllvrred (Perfect) $2 8# poatpald 
Stock 53805 8-PUtn (Perfect) |t 88 Poatpald 

Stock 58180 8- Slivered (Second) |l 88 Postpaid 
Stock 51181-8— Plain (Second) 80 Postpaid 

WE HAVE LITERALLY MILLIONS OF WAR 
SURPLUS LENSES AND PRISMS FOR BALE AT 
BARGAIN PRICKS WRITE FOB CATALOG 
8 ' — SENT FREEI 


Orefar by Stock No Satisfaction Guorontedd 

EDMUND SALVACE CO., P. o. aodubon, new jersey 
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Today, war worries have been succeeded 
by an atomic turmoil Far reaching 
changes have always followed wars— 
and the man who has kept pace always 
comes out on top 

Come what may, one need is never 
completely filled— the need for compc 
tent executives to direct business and 
industry In tumultuous umes like those 
of today, this demand multiplies Right 
now, the outlook for ambitious men is 
brighter than ever before— if they have 
the training to take advantage of op- 
portunities 

The training needed is not narrowly 
specialized, but goes broad and deep, 
probing the basic principles that underly 
all business It provides the knowledge 
that enables men to direct the aaiviiies 
of others not in one department or one 
kind of business, but in any business It 
supplies the "know how ' that enables 
top executives to manage any business 

How to get such executive training 

Training of this kind is provided by the 
Modern Business Course and Service of 
the Alexander Hamilton Institute The 
Course covers the four major functions 
of business— Production, Marketing, Fi 
nance and Accounting It turns out not 
accountants, or salesmen or produaion 


Takes months instead of years 

This knowledge takes years to acquire 
by ordinary methods Tlirough Institute 
training, the process is concentrated and 
thus finished in a matter of months It 
does not Interfere with a man's present 
position, being taken at home, during 
spare hours More than 430,000 men 
have subscribed, many call it **a turning 
point in their lives * 

Many prominent contnbutors 

One reason why the Institute Course is 
so basic, thorough and scientific is found 
in its list of prominent contnbutors 
Among them are such men as Thomas 
J Watson, President, International Busi 
ness Machines Corp , Frederick W 
Pickard, Vice President and Director, 
E I du Pont de Nemours & Co , Clifton 
Slusser, Vice President, Goodyear Tire 
& Rubber Co , and Herman Steinkraus, 
President, Bridgeport Brass Company 

“Forging Ahead in Business”— FREE* 

You can read the Institute s stimulating 
story tn the 64-page booklet "Forging 
Ahead in Business " Convenient, time- 
saving, it IS ofifered without cost or obli 
gation Simply fill in and mail the coupon ^ 


EdHorlal purpose of Sclonltflc Amorkan 
It to provide Hi readers wKh thought | 
provoking feoture ortkles ond ihorter 
Itemi on oil photet of Industrial teeh^ 
nology In every cote the material U 
I drawn diructly from Industry itself 
The Editor will be glad to refer In 
forested reodert to original sources 
and, when available, to additional j 
literature giving further details of . 
a more specialized nature | 


textui e may be obtained “to order 

The use of rayon staple in non- 
woven fabrics is considered essential 
for many of the applications being de- 
veloped for this material as well as 
some of those in which it is replacing 
woven fabric and fine texture specialty 
papers The case with which rayon 
non- woven fabrics may be dyed or 
printed and the brilliance with which 
rayon takes color make the use of 
rayon especially attractive 

Examples of these materials may be 
found in the products of Chicopee 
Manufactunng Company, Minnesota 
Mining and Manufacturing Company 
Visking Corporation and others, who 
co-operated with the Industrial Divi- 
sion of American Viscose Corporation’s 
Textile Research Department In de- 
veloping the use of rayon staple in non- 
woven fabrics While relatively a new 
product with these companies, numer- 
ous uses in varied Adds have already 
been established 

TYPEWRITER ERASER 

Returns Aufomafically 

To Knob After Using 

F ITTING snuggly into a recess in a spe- 
cial platen knob on a typewriter, a cir- 
cular eraser is always at the typists 
fingertips Known as Type-Eraser, it is 



Typewriter eroter In utc 



Fits into receti in ploten knob 


meo, but exMtitvesl 


Fill in and mail this 
coupon today, and a 
fretr copy of "Forging 
Ahead in Business’ 
will be mailed to you 
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attached by a nylon cord to a spring 
reel in the knob, and returns automati- 
cally to Its recess when released after 
using It is manxifactured by Charles 
0 Hurrle to fit most standard models 
of typewriters 

COMPOUND APPLICATOR 

Ehcfncally Driven, 

Fits Any Buffer 

BUFFING compound applicator that 
has an intermittent feed control op- 
erating at the rate of 14 strokes poi 
minute, affords a feed ranging from 
0015 to 015 inch per stroke The ap- 
plicator, manufactured by the George 
L. Nankervis Company, can be mounted 
on any automatic machine (either 
right- or left-hand) and can be adapted 
to everything from simple to complex 
multiple-stage buffing operations It m 
driven by a totally enclosed geared head 
motor, and 110, 220 or 440 voU motors 
are available 

The quitk-action compound appli- 
cator clamp with adjustable features 
to compensate for variable thicknesses, 


tight weight permits adoptation 

and standard earner will accommodati 
any length stick of compound up to 
four inches Special carriers for widei 
cakes are available 
Total weight of the applicator is onh 
20 pounds, this light weight permits 
adaptation to floating heads without 
disturbing balance 

POCKET FILTER PLANT 

Guarantees Safe 
Drinking Wafer 

Construction crews, spoilsmen, trav- 
elers, and other small groups traveling 
away from approved public water sup- 
plies can be assured safe drinking wa- 
ter by a new small, portable filter plant 
The device which gives this protection 
from water-borne disease such as 
typhoid and dysentery — germs of which 
are often present even in water sources 
that look clean — u a pocket-size watei 
filtering unit called Mini-Filter 
Originally developed during the wai 
for the Armed Services, the filter 
plant, produced by Wallace and Tier- 
nan, includes a hand pump and filter 
together with a purifying kit of Aqua- 
Tabs. all In a small unit weighing less 
than five pounds The principle of op- 


Entire unit weight under five pounds 

oiation is the same as that used by 
municipal filter plants, and it elimmates 
the need for taking chances on water 
quality or boiling drinking water to be 
safe 

MOLYBDENUM TUBING 

Is Commercially Available 
In Many Sizes 

^^VAILABIE immediately on a produc- 
tion basis seamless molybdenum tub- 
ing IS now being made in sizes ranging 
from 040 to 500 inch outside diameter 
and m lengths up to nine inches Other 
diameters may be had on special order 
Moly tubing, offered by the Callite 
Tungsten Corporation, can readily bi 
machined, is easily worked and shaped 
within reasonable tolerances and can 
be welded to iron, nickel, and similar 
materials It is not affected by hydro- 
fluoric acid, potassium or sodium hy- 
droxide, and only slightl> b> nitrogen 

LOW-COST MICROSCOPES 

Designed for Use 
By Sfuc/enfs and Amateurs 

CatAitD specifically for schools and 
hobbyists, a line of luw-cost micro- 
scopes is produced in two styles the 
ichromatic model with a powci range 
of from 75x to 400x, and the student 
model with a power ran 'e of from G'Sx 
to 200x Both models, pioducts of Testa 



Two models are ovoilabla 

Manufacturing Company, are available 
for immediate delivery Accessories in- 
clude a number of interchangeable ob- 
jectives and eye pieces, dark-field il- 
lumination, and polarizing attathment 


The quality built into South Bend Pre- 
cision Lathes enables them to produce 
quality work with efficiency under all 
conditions Regardless of the type of 
machining — collet, between-centers, 
fixture, or chucking — close tolerances 
can be maintained and a maximum 
volume of fine work produced with a 
minimum of effort 

BENCH LATHC PRICES 

9 K3'Mod»IC 6 ip»«d $145 00 

9 X 3' Model B 6 sp««d 195 00 

9" K 3' Model A 12 ipeed 270 00 

10 R X 3' Quick Chongu 681 00 

FLOOR LATHE PRICES 

13 ' X 5 Quick Change Lathe $1090 00 
13 X 5' Toolroom Lathe 1418 00 

M'/j' * 5 Quick Change Lathe 1309 00 
U'/j'xS Toolroom Lathe 1662 00 

16 " X 6' Quick Change Lathe 1567 00 

16 ' X 6' Toolroom Lathe 1958 00 

All pfiens fob factory leu electrical equip- 
ment Bench Lathe pncei quoted leu bench. 

WHITE FOR CATALOG 100-F 

Deicribei South Bend 
Quick Change and 
Toolrnom Lothetwith 
9' to 16' twlngsiPre- 
ciiion Turret Lothei 
with V^"and T collet 
capacities Also at 
tochments and tools 

Mvildhg Better Lathes Sfece 1906 

SOUTH BEND LATHI WORKS 

4«S BAST MADISON STKEST 


SOUTH lEHD LffiS 
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S«ndforfr««foldtrcl«tcrlblngthe 

SATURN 3-inch TELESCOPE 


A fin* pr*cl«lon rtfractor dfttlpntrf f*r am* 
oftvr for school*/ rttorlt, ond homo* 



MAGIC ELECTRIC WELDER 

110 volt AO-DO woldf brotei •oldon. euti 
oil oooj to uoo full <UrooUo&* Con* 

plole with powtr unit ftomo and motolllo oro 
ottoohmenU corbon* fluxM.^ ro^ moU ^ 
by tho Navy Fur proteulonol or hobbyist 
Only $10 M 

MAGIC WELDER MFG. CO 

U9 Canal Bt D*Pt PA-6 »•* Tort: City 


The »oul of the univerie is io 
the air you broaihl Learn of 
the MHsusptfttd powtr that exists 
in every simple breath Writo 
/odWy to Scnbe iC4C Y 

9tf ROSICRUCIANS 
(amorc) 

Son Jose Ciltforalft 



WITI lECitl MIT CilMTIRI IEHCESJ 


VEEDER-ROOT INC. 


INVBNTOKS 

Lom bow to protoct your tnvootiotu Tho 
patont lawo war* onaoted for the benefit of 
the Inventor to givo him orotectlon for the 
faetnrse of bio tnventloa which are patenUble 
Tho United Stoteo Patmt Office adviseo the 
Inventor te engago a comport, resioterod patent 
attorney to repreeent him. W* offer the inventor 
experienced, oonedentlouo couneel and prompt, 
confidential wrvlce. 


cedure with • Record of Inventlan” form v 
forwarded upon reqoeot — without obUgotl^ 

CLARENCE A. O'BJIfEN 
A HARVEY B. JACOBSON 

R«g;sfer«d Pafenf Affomeys 
75-D Diitrict NjHonal Building 
Waihington 5, D C 

PUtt* send ms booklet contaiDlna Infomatlon t« 
■ardlar pSOent protection and pror«dur« with lUcord 
of Inteallon * tom Thli raqueit doei not obUiatt os. 

AiidreBe.„,p„ „ - 

JSSr^ia. 


_ „„ .State 


f r .'-' !' t U 1 I f I i 'j 


Conducted by K M CANAVAN 

(The Editor will appreciate It 
If you will mention Sclenttiic 
American when wriilma for any 
of the publications Ust^ below ) 


A New Industrial Catalog Servics ron 
South AMiattCA is an eight-page 
booklet describing a new catalog serv- 
ice which will keep information on the 
products of American manufacturers 
accessible, at all times, in the offices of 
potential customers in ten South Ameri- 
can countries Classifications will in- 
clude extractive industries, such as 
mining, oil, and lumber, manufacturing 
industries, both mechanical and proc- 
ess, service industries, such as power 
and transportation, and engineering 
firms, designers, and consultants 
Sweet's Catalog Service, 119 West dOth 
Street, New York IS, New York — 
Gratis 

Entomology is a 12-page 1947 catalog 
of supply services for secondary 
school teachers, students, and collectors 
It describes equipment for collecting, 
mounting, and displaying insect speci- 
mens Books and manuals on ento- 
mology, from beginners* guides to pub- 
lications on special phases of the sub- 
ject, are briefly reviewed Request 
Catalog No 479 Ward's Natural Science 
Fstablishment, Box 24, Beechwood Sto- 
tion, Rochester 9, New York — Gratis 

The Glass Lining is a periodical pub- 
lished as a service to the dairy, food, 
beverage, and chemical process indus- 
tries In each issue it covers various 
phases of the application of glass to 
industrial processes, with emphasis on 
chemical and physical durability, struc- 
tural advantages, and sanitary aspects 
of glass-lined tanks and other glass 
equipment The Pfaudler Company^ 
Rochester 4, New York — Request this 
periodical on your business letterhead 

Learning To Weld Written for anyone 
interested in making a start in arc 
welding, this 32-page illustrated book- 
let covers protective clothing and 
equipment, striking the arc, various 
welding positions, types of welds, fit- 
up of parts, procedures for various 
welds including fillets in horizontal, 
fiat, vertical, and overhead positions, 
butt welds, lap welds, comer and edge 
welds, welding cast iron, hard stirfac- 
ing Lincoln Electric Company, 

Cleveland 1, Ohio— ‘25 cents in the 
USA 

Horn Construction Data and Hand 
Book Is a 96-page pocket-sized 
booklet packed with data of value to 
anyone interested in construction work 
involving building materials of any 
kind Some of the subjects covered in- 
clude caulking and glazing compounds, 
floor materials, paints and other 0ur-> 
face coatings, roofing products, water- 
proofing processes, and so on A ntim- 



AMAZINQ NtW 


Pefoe Stse RADIOI 

SMALL AS A rAOK OP 
OCOARBTTBSI Welch* 
only e few eunoee— Beeu- 
ttful btook ehmn* plaitto 
eeee new new oryatal 

dhkk Rl-Q-eUda dial N* 

tehw, bvtiwlw or oUotrk 
••plus-ino' rofelndl Re- 
ceive* local broftdeMte end 

CnraRt*** to Play 

when used acoordlnc to 

InstruaUcns sent with each radlol You 

ean use it at home In man/ ofBcee hotol* 
cabins In bed etc —lots of fun— real en- 
tertainment t 

SEND ONLY $1 ■08 order oheok) and 

pajr poatman $3 M plus delivery feee on ar- 
rival or send ISM for postpaid deUTtry^ 

Completa as show a ready Jk pUj^^wlto^ .self 


contained personal phone For 
will love It— drownups tool 
value— order yours and en)oy the many 
radio programs coming t Den i be w* 

year ^-Kette Radio aMthar day I 
foreign ordere 15 00 U 6 cash ) 

PA-KEHE EtECTSIC COMPANY 
Dept SF-4 


illdren 


For Scientific & Technical Books 
Try our Book Department 
SCIENTIFIC AMERICAN 


THI BINASY SUDI ISIS 



MUali 

Stralfh 


a to iDoh 
Slid* Rule m 
precisuin Haa O 01 
A, K. Log. LLl LLS, 
LU LL4 binary. Add 
and Subtract Soalea 
CHvaa Trig Funettona 
from 0 to 00 d^raee 
and reads to 1 Minute 
Tho Engine - divided 
Scalee are on white 
enameled metal Per- 
manently aeoursi* Dla 
Large figure* and 


traduatlons 

eyestrain Sxcepilonal value and utility 
with Case and Instructions n SB Olroulars free 
Your money back if you are not entirely satlafled 

Qiltan SIM* Rate to.. Stoirt. Fta. 

Slide Rule Makeri since 1915 



Ym, H U lofp to soy iKof parbopi ft out of 10 
fpmlKet In your nelghborKood rood «$ lacal 
two Of rtiroo populor mogoilnot. 


TKit mogoilno ptam to eetoblbli In 
•very community o aorvlcp for kondUng NEW 
ONE YEAR lubtcriptiom for SCIENTIFIC 
AMERICAN TMf lervlco, oporotod IndopoiMf- 
•ntly by a roffobla rosidont, will Includo o(m 
tbo handling of now ond ronowol subeertp- 
Hons for oil other publtcoHona It will be 
welcomed by mogoxlno reodert o$ o dopond- 
oble locol aooree through which they poy 
obteln their mogozlnea. 


Rerhoptyou con quoRfy for ono of Ihoco 


subicripHon servkt neod not Iw tesfene with 
ony fuH-Hmo work yoo oro engogod in, 
oirhoogh mony hovo dovotepod Into proAf* 
obte fvBtimo en t orprl e e t . 


Yoo con obfoln portCcvlon wf th enf 

con Or OOH0OTI9II wf Willing IQ 


INOtrtNOCNT AOCNOr OIVISIOM 
Smm IMI, too Owk A«mmn 
M*wV«A I7,N.V. 
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The Editors Recommend 


her of weigbtJ9 and measures tables 
are supplemented by such information 
M flgiiring quantities of brick, estimat- 
ing cement and concrete requirementa, 
uses and grades of plywo^ setting 
tile, wei^t of building materials per 
cubic foot, proportions for concrete, and 
the like A C Horn Company, 43-37 
Tenth Street, Long Island City 1, Neto 
— .Rsqueet this booklet on your 
business Utterhoad 

Lamuiatsd Wood Rolls Is a four-page 
bulletin which tells how a four-year 
production process has been reduc^ to 
three weeks, thus si>eedlng linen and 
wall paper manufacture These new 
laminated rollers are made of thin, 
hard maple boards, glued with water- 
proof adhesives Timber Sngineering 
Company, 1319 Jflth Street, N W , Woeh- 
ifigton 6, D C — Cfrolis 

DKHramzncATioiv SquiPXKnT In 36 
pages this bulletin describes several 
standard types and sizes of equipment 
including Lectrobrcathers for prevent- 
ing the entrance of moisture into stor- 
age tanks and Lectrofilters for removing 
oil vapor from compressed air or gases 
Information is given on how to solve 
drying problems Request Bulletin 105 
Pittsburgh Lcctrodryer Corporation, 
Box 1766, Pittsburgh 30, Pennsylvania 
— Gratia 

Grotin Hack Saw Blades and Band 
Saws Containing descriptions of the 
Griffin line of hack saw blades and 
band saws, this 16-page booklet also 
gives suggestions for selection and use 
of the blades, as well as tables of 
standard band-saw blade lengths and 
pitch, and speed reconunenatlons for 
cutting various metals and materials 
John H Graham and Company, Inc, 
105 Duane Street, New York S, New 
York —Gratis 

Magic Wand Welding Manual is a 24- 
page guide of complete, practical in- 
structions in welding, brazing, and 
soldering Telling how and when to use 
each process, each technique is clearly 
defined Also included is information 
on the portable Magic Wand welder 
Patent Specialties, 7nc , 4020 Tenth Ave- 
nue, New York 34, New York — Gratis 

Making Your Home More Attractive 
With “Pittsburgh" Glass is a 28- 
page profusely illustrated booklet which 
shows the various ways in which glass 
can be effectively used In living rooms, 
halls, solariums, dining rooms, kitchens, 
bathrooms, and bedrooms A special 
section shows how glass can serve a 
functional purpose in house construc- 
tion Pittsburgh Plate Glass Company, 
632 Duquesne Way, Pittsburgh 22, 
Pennsylvania. — Gratis 

TEMPERiNa In “Surface” Standard 
Rated Furnaces is a four-page illus- 
trated bulletin outlining different types 
of furnaces recommended for temper- 
ing of various kinds and shapes of fer- 
rous objects Types of furnaces include 
forced convection, oven, and pot Re- 
quest Bulletin SC-133 Surface Combtts- 
Won CorporatUm, Technical News Bu- 
reau, Toledo 2, OhiQ--Oratis 


PROTCDURES in KXrailMENTAL PHYSICS— 
By imhm StrwnSf FkJO A wriltb of uMfut dau 
of • pnetioftl kina for tW eonatraotor axpoiiisanter 
and akJllad •raftMMs $7 45 

HIGH FRKQUKlfCY INDUCTION BEATING — 
By frmtik W Cartla. Asawan many queatluna eoo 
coniine i«duetlo« baatiae and Ita utility in Loduatrial 
prooaalaa Thtfoockly praetlcal in aoopa $S 10 

TOOL MAKING — By C M CmU Inatructioua 
for makio| and ualng w klnda from paraonal looU 
to arbor praaaaa latbao, plsaori ato , la different 
Biatala 44,10 

POTTERY PRODUCTION PROCESSES— Edlcad 
By / / 5v«o For Maatam and prolaaaional alike 
thU oonapaot vnluma fWaa apaclfic inatmetlona Par 
tloular attantion ia oaUad to uoublaa aaoat likely lo 
davelop 4S 10 

YOUR HAIR AND ITB CARR — Ry. Oao^r L 
Lmvin, • mnd Um m m t d T Bmkrmmrn, MJf 
SolaoUfie Uota about hair— Row to aara and baantlfy 
it traat Inlaotlona, and ao on Real laota — not a 
oara*lor baldnaaa a tr aa d 4E10 

NORTON’S STAR ATLAS AND TELESCOPIC 
HANDBOOK^^jr Nsrtmm mmd imglU, Netr tenth 
edition of a aiandard woik wit) main ( harta re 
drawn tor epoch of 1950 Man Iby for amateurs 
pail tha cradle roll SB 10 

PLASTICS — By M B DtaBefa Third edition 
aaain reviaad and enlarged with two fuur color 
platea TfaJa U an Important book un tha whule 
goneral aubjeot of pUtatica, plua much brand new 
material on ijmtbetio rubber, manuiactuilnf prooeaaea 
and pUatlca moldlnga 44 10 

REVISED LAPIDARY HANDBOOK — By / 
Bmrry Ummm r d Praotioal InatructloDa in gemaionr 
cutting and puUahing (or both beginner and the 
advanced hubbyiai 4S 10 

SIMPLIFIED PUNCH AND DIE MAKING — By 
Wmlhmr mmd Tmyior Comprefaenalve reference book 
for tool angineen aa wall aa thoae jjoat getting 
lUriad Cmphaala it on what to do and bow to 
do it from tba almplaat to Iba moat oompira 
diet 4S 10 

THE MEANING OP RSLATIV ITY — By Albert 
BliMfniia. Second edition with added chapter de 
acrlbing advancea ainea publlcaiinn of firat editlun 
aome 25 yeart ago Requiree knowledge of advanced 
nialhematica and pbyilca not a popular eapualiton 

4S 10 

TECHNIQUE OF GLASS MANIPULATION IN 
SCIENTIFIC RESEARCH — By JhUu» D 
man, Pk D Teat covera properties of glaaa glasa 
working eqipment basic operations seals (inolud 
log metal to glaaa), and eaercises aimed at per 
freting technique 4S 70 

A PRACTICAL COURSE IN HOROLOGY — By 
HarpW C KmUy Definite outright practical in 
•tructlona on watob making, repairs and adjustment 

4S,BS 

SI IDE RULE aiMPUFlED — By C O HarrU 
How to use a slide rule, without any of tbe myall 
ficatlon that often aurrounda tbla Important tool of 
the engineer Eaoeltent fllastrationa make erarytblng 
clear 44.10 inoludiog a aUde rulei for book alone 

4S 44 


Best Sollere 
In Science 

FIECTRfC MOTOR REPAIR — By Reberl 
Reaenberg Practical tnatroctiona with neeUeet 
drawinst and teit separately bound so that book 
can be left open to a certain drawlaf wfaila iol 
lowing the printed inatructiona 44 10 

MACHINERY'S HANDBOOK — iSib EditUm 
Bible of the mechanical Induiiry 1911 pages 
of lataat ataodarda data and Information renfred 
dally in shop and draftlni room 44.10 

THE EINSTEIN THEORY OF RELATIVITY — 
By L R. umd U C Lieber An Intennodlaie book 
from wbloh engineers and the like ean gat close 
to u underatandlng of ralaUvity Partly In Ian 
guage but largely in mathemadoa of eoUaga grade 
mainly calculus 44*10 

ATOMIC ARTILLERY AND THE ATOMIC 
BOMB •— By iobn KeUeeb Reberieeis. Standard 

best seller for years, dsecriblng alectrona protons 
positrons, photons ooamlo rays and the manulao 
tore of artificial radiDScIlvIty—sinw with a chapter 
added on the bomb and the diffioultlee of Its pro 
duction 4S 40 

FINISHING METAL PRODUCTS — By Stmonda 
e«tW Bregmen Stress U directed toward comnrier 
tlsi aspn ta u( product &oi(«htng from tbe atanti 
point of lalea, eoata, and prudurt (unction sprcltu 
guidance for thoae faced with aeleotlnf hnisliins 
methods materiala and equipment 44.10 

PRINCIPLES OF PHYSICS VOL III — OPTICS 

— By FrmnrU Wmaton Seers One of the lu sr 

modern workn on pliyaicsl uptiis available l >4lav 
At college level it covers ilie subject with empha is 
on physical prinolplea rather than practlLal appli 
ratiuna 44 

IF \OU MUST GAMBLE — By Mmmricm temihmH 
Siailstloal safety, aa praotJoed by inanranoe com 
paulea applied to bridge, dice roulette horarH 
and so on No guarantee of aucceaaful ayatems bui 
snund advice lightly bandied 44*10 

FJLPERIMENTAL PLASTICS AND SYNTHETIC 
RESINS— By C F D*AMU» EipUeli directions 
lor making moat of the well knows plastics and 
realna, using a minimum of laboratory aqulpment 
Many of tbe proceaaea ean be translated directly 
into industrial appllcationa 4S ID 

FUNDAMENTALS OF OPTICAL ENGINEERING 

— By Donmid tt Jmcoba This work aUrti out 
at the very beginning la mainly non matbemati 
tal snd is probahlr the best suited of all exist 
mg books as an introduction to opiiraj design 
Author is a physicist at Bureau of Standards 44 40 

WITH THE WATCHMAKER AT THE BENCH — 
By DQntdd DmCmrlm Simple prarttrsl iUiaifhi 
f »rward inst root inns on thr repair nl timepieces 
with direct implications to the nianufaclurc snd 
repair of delicate Instrumeats of all kinds 93 10 

THE PROLONf ATJON OF LIFE — By Dr 
Alanandor A Bo^^molnt* (onipcimt evaluation 
i>( present knowledge of the inv«l« rii-s of human 
aaing including full diacuasion of ACv*-autl retit. 
ular oytotoxic serum 41 40 

FEATURES OF THE MOON — By J E Spnrr 
New volume that includes all of the former I lie 
Imbrium Plain Kegion of the Moon plus an ei 
tended study o! the whole Moon 453 large pages 
14 Mt WJlfOD pbutograpba 95 drawlngt 44 10 


(Tbe abar* prieea are postpaid In Ibe United States Add, on foreign orders SSg for 
poatago aaeb book omrept aa noted. All prieea anbjoet to ebange without 
notleo. Books listed are oSerod for retail sale only, not lo the trade ) 

For Sale byi May, 1947 

SCIENTIFIC AMERICAN, 24 West 40th Street, New York 18, N Y 

I rncloie $ for which pleaie forward at one. the followiiiii book. 
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Our Book Corner 

THE BOOK DEPARTMENT of Scientific American It conducted, with the co 
operotion of the Editori to make available for you a comprehenilve book 
tervice Each month the Editort select and review In these columns new books 
in Q wide range of scientific and technicol fields In addition, they are reody 
ot oil times to advise you regarding the best available books on any sublect 
You are invited to use this service freely Tell our Book Department what 
kind of books you want, ond you will be furnished with the nomet of available 
books, including prices When Inquiring about books, please be specific 
remember that we can be of the greotest help only when you tell us just whot 
you are looking for Books listed In these columns may be ordered from our 
Book Department Add 25 cents per book for mailing outside U S All re 
mittances are to be made In U S funds Prices given are subject to change 
without notice 

TO A^KE CERTAIN that books ordered by or for men In the Army, located In 
the United States, or men In the Navy, Marines, or Coast Guard, located any 
where will be delivered, insurance fees should be tent with orders, as follows 
To $5 In value 3^ additional from $5 to $25, 10^; from $25 to $50, 15^ 


INVENTOBS 

Patent Laws Encourage the de- 
velopment of inventions The Rules of 
Practice of the U S Patent Office ad- 
vises — unless an inventor is familiar 
with such matters — that he employ a 
competent registered attorney, as the 
value of patents depends largely upon 
the skilful preparation of the gpeci 
ficalions and claims Write for fur- 
ther particulars as to patent protec- 
tion and procedure and “Invention 
Record” format once No obligation 
McMORROW, BERMAN Jk DAVIDSON 
Registered Patent Attorneys • 
175-X Victor Building, Wash 1, D C 


I— ARMY AUCTIOR BRRCMNS-i 


Codot cart box, block 

$ SOeodi 

Antlquo ell cup 

25 " 

Krog roor tight new 

1 00 

Shot gun nippin 

25 

Army Jock ccrcw, 22 clo«*d 

1 75 

Rov^vor hoUtor, block, col 38 

45 

Moutor 98 book 

45 

Angulor boyonol, col 45 

90 

L*^ Iodic bowl 

1 80 ' 

Nint pltlol barrel, 6" rusty 

35 

Flints, assorted 

12 for $1 00 

Asserted screwdrivers 

12 for 100 


Prices do not Includo postage 

Articles shown In ipcctul circular for 3c stamp 
104(1 catalog 306 pngrs over 2 OOO Illustrations 
of guns pistols sabers hslmets medals b\it 
tons etc mailed In U fi for one dollar 

FRASOIS BANNERMAN SONS 

SOI Broadway, Now York 13, N Y 


THE HENRY SYSTEM 
Of Finger Print 
Classification 
and 

Identification 

i« now m uae by most 
of the Police Departments in the 
United State#. It it alio the system 
which applicants for many Civil 
Service positions mutt master before 
they can successfully fill all require- 
ments* 

The only book based on the Henry 
System u Frederick Kuhne’s 

“THE FINGER PRINT 
INSTRUCTOR" 

In this 182 page hook, written by a 
noted finder pnnt expert who was 
for many years in the Bureau of 
Criminal Invcstiqation, New York 
Police Department, will be found 
complete instructions on every phase 
of the work from takinq the prints 
to final identification Numerous 
photographs and reproductions of 
prints make all details clear 
Used by many governmental and 
industrial personnel departments 
and by the P B I 

$4 2 ^ postpaid (DomcKk) 

#4 60 postpaid (Foreign) 

OrdK frtff lOlINTIPIO AMIIIOAN 
21 Wfist Mth StTHt, Niw York 18, N. Y. 


INDUCTION HEATING 

By Osborn, Brace, Johnson, Cable, 
and Eagan 

F ive educational lectures on various 
aspects of high-frequency heating 
are here collected m a highly practical 
and informative text The lectures 
cover principles and theory, circuits 
and frequency generation, practical ap- 
plications of motor-generator and high- 
frequency induction heating, and a 
comparison of induction heating with 
other methods of heat treatment Each 
author has delved deeply into his par- 
ticular phase of the subject and has 
come up with a vast array of workable, 
proved data The illustrations are 
especially appropriate, they present a 
vivid view of methods and end re- 
sults (172 pages, 6 by 9 mches) — 
$3 10 postpaid — 

THE PROBLEM OF FERTILITY 

Edited by Earl T Engle 

F ertility in animals, mcluding Homo, 
IS being studied m parallel and con- 
verging ways by biologists, veter- 
marians, and physicians, to mine out 
basics This book contains 16 papers by 
investigators in this field It would be 
of interest to students of the subjects 
named and probably not to readers 
seekmg direct aid applicable to pos- 
sible problems of their own infertility 
(254 pages, by 8% inches, 3 illustra- 
tions ) — $3 85 postpaid — A G I 

THE OFFICIAL PICTORIAL 
HISTORY OF THE A A F 

By tha Historical Office of tho Army 
Air Forces 

F ollowing the development of Ameri- 
ca’s military air power from the ob- 
servation balloons used during the 
Civil War for artillery spotting to the 
B.29'8 and jet fighters, this book 
chronicles pictorially every step In the 
evolution of what is now the Army Air 
Force Divided into six parts, it deals 
successively with (1) 19th Century 


BacauM of increaMcf production cotft 
of booki publishsrt' rstoil prlcei to- 
day oro subjsct to conitont chongs It 
may b« nsceuary, thtreforo, for our 
Book Department to odvlee book pur 
chaieri of increoied cosH even when 
orden tent are bated on current quo 
tationt 

The Editor 


lighter-than-air craft (2) Develop- 
ment prior to World War I, (3) Aerial 
history of World War I, (4) The Air 
Corps in the between-wars period 

(5) Aerial History of World War 11 

(6) Technical developments covering 
the entire history of American military 
aircraft Of special mterest Is the fifth 
section, which deals in detail with the 
operational history of each of the 
American air forces during World War 
11 The book contains over 600 excel- 
lent photographs and drawings, every 
type of aircraft ever purchased for 
American military use is pictured here 
(213 pages, 8 by 11^ inches )— $10 10 
postpaid — N H U 

CHEMICAL SPECIALTIES 

A Symposium compiled by 
H Bennett 

T he preface of this book sets forth 
m its first paragraph the tremen- 
dous scope its contents are intended to 
cover “Invaluable assistance to all 
those who intend to prepare their own 
chemical specialties and to build up a 
successful chemical specialty business 
It will teach the rudiments of chem- 
istry to the business man and give the 
necessary business information to the 
chemist” That is a rather pretentious 
program for a book of any land and it 
IS scarcely significant that this one 
fails to live fully up to that hope Ac- 
tually the book assembles a great deal 
of valuable information on its subject 
While it can hardly be expected to 
teach the businessman chemistry, it 
provides a great many formulas for 
making a variety of those materials 
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embraced within the broad term 
"‘chemical specialties*' It also describes 
methods of mixing ingredients and 
packaging the various products On the 
business side, It brings together in- 
formation from a variety of sources 
that should be useful to anyone en- 
gaged in a business of this kind An 
appendix gives sources of many of the 
materials specified in the formulary 
section Undoubtedly the book will be 
valuable to many people in the field 
of chemical specialties (826 pages, 5^ 
by 8 ^ inches. Illustrated ) — $12 70 post- 
paid — ‘O H 


drought-- 

Its Causes And Effects 

By Ivan Ray TannehiU 

W RITTEN mainly for meteorologists— 
not true popular writing — this book 
by a widely known Weather Bureau 
cluef is a study of an economic prob- 
lem which is not yet solved Our 
droughts result from changes in the 
Pacific This we cannot now hope to 
alter but the aim is to learn all the 
causes well enough to permit predic- 
tion, an aim not yet attained Under- 
standing the complete puzzle is the 
present approach Non-meterorologists 
who will expect to study and not easily 
romp through this book should be able 
to examine Its argument and the in- 
teresting discussions surrounding the 
main one (264 pages, 5Mi by 7% inches, 
118 illustrations ) — $3 10 postpaid — 

AGJ 


THE BOOK OF HOUSES 

By John P Dean and Simon Breines 

A nyone planning to build a home in 
the $5000 to $10,000 price range will 
find much food for thought m this prac- 
tical guide which covers briefly but 
rather completely the basic factors to 
be considered in home construction It 
also deals with financing costs, legal 
details, safety factors, and so on The 
150 photographs and 100 floor plans, 
plus a number of other illustrations 
showing desirable and undesirable 
orientations of the house on the lot, 
should make this a book of wide appeal 
A short chapter gives a nod to pre- 
fdbrication (144 pages, 8 by 11 inches ) 
-$210 postpaid —A P P 

FOREST SOILS 

By Lutz and Chandler 

T extbook on fundamentals of soil 
science particularly with regard to 
forestry, designed for use in colleges 
and universities Authors are respective- 
ly professor of forestry at Yale and 
professor of forest soils at Cornell (514 
pages, 5V^i by 8 V 4 inches, 52 illustra- 
tions ) — $5^ postpaid — A G ! 

INORGANIC CHEMISTRY 

W Norfon Jones, Jr 
THt METHOD used here to present a 
I first year college chemlstiy course 
to students who have not necessarily 


studied high -school chemistry is based 
on the premise that the facta of chem- 
istry are more readily grasped when 
offered m the light of theory, and that 
retention and deduction of facts re- 
lating to the elements is greatly im- 
proved when constant reference is 
made to modem concepts of electronic 
structure and to the periodic relation- 
ships of the elements Thus, atomic 
structure of elements and their periodic 
classification are presented early, and 
are constantly referred to throughout 
the text Historical background, which 
might tend to cause confusion, in a 
short chemistry course, ls held to a 
minimum, and the material, instead 
of following the meandering course of 
chemical history, is carefully organized 
in logical order (817 pages plus 49 
pages of problems and questions, 6 ^ 
by 9^ inches, illustrated )— $4 35 post- 
paid — N H U 


BUTALASTIC POLYMERS: 

THEIR PREPARATION AND 
APPLICATION 

By Frederick Marchionna 

B eing a “treatise on synthetic rub- 
bers,” this book does an important 
job m collectmg a vast amount of in- 
formation about a new industry The 
three sections discuss the natural divi- 
sions of the industry the monomers 
and their production and properties, 
the polymerization processes by which 
these simple substances are converted 
into elastomers, and the fabrication 
and processing of the polymers so pro- 
duced into commercial goods In addi- 
tion to the text itaelf the copious 
bibliographies given at the ends of the 
several chapters will prove especially 
useful to anyone interested m this 
field, whatever may be his point of 
view (645 pages, 6 by 9 inches) — 
$8 60 postpaid — D H K 

MAN’S FIGHT TO FLY 

By John P V Heinmuller 

L ong associated with aircraft instru- 
ments, the author has timed many 
famous flights for the Fedezation Aero- 
nautique Internationale His book shows 
the benefit of this first hand knowledge 
It gives excellent accounts of the most 
famous world-record flights and con- 
tains a fine chronology and a good in- 
dex An indispensable work of refer- 
ence to anyone interested in the ro- 
mantic history of aviation (Revised 
edition, 370 pages, hundreds of illus- 
trations and photographs ) — $2 60 post- 
paid —A K 


THE PRODUCTION AND 
PROPERTIES OF PLASTICS 

By S Leon Kaye 

D etailed and thorough is this techni- 
cal treatment of the chemistry, 
properties, design, and production of 
plastics. But despite the studious han- 
dling of the text the author has man- 
aged to explain so completely the tech- 
nical terms used that the result Is a 
reference work which will find wide 
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Thousands of copies of this ac- 
knowledged leader among books of 
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We 

HOPED 
We Wouldn't 
Have To Do It 

We Tried Hard To Avoid It 

D I J T Scientific American in- 

creases its price from $4 a year to $5, 
from 35< a single issue to 50< We have kept the 
same low price for 26 years Now we must raise 
the subscription rate — not only to continue our high 
standard of service to you — but to meet rapidly 
mounting costs of paper, printing, engraving, and 
other details of publishing 

Each month, through our pages, a lot of ideas knock 
ot your door In Scientific American you ore effi- 
ciently informed with profit to yourself and to your 
business Articles show what others are doing to solve 
daily problems Your $ investment is small when 
measured by the dividends your subscription will pay 


No single item in your business brings such great 
advantages yet costs so little. 

SAVE — by renewing or subscribing now 

Fill out and return the order blank 
today Keep the top quality Sci- 
entific American coming to you 
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UM by anyone connected with the 
plastici Industry itself or any Industry 
in which fdaatics materials might be 
used. In every respect the information 
presented goes far beyond the ele- 
mentary stage and gives specific details 
wherever needed Coverage is complete 
from the early developments of plas- 
tics through discussions of various plas- 
tics materials to molding and laminating 
processes A detailed chapter is de- 
voted to the compilation of data in 
connection with the production of a 
finished plastics article This is the most 
complete book of Its type yet to come 
to this reviewer^s attention (612 pages, 
well illustrated, 6 by 9 inches, appen- 
dices giving trade names, a glossary, 
and a selected bibliography ) — $5 ID 
postpaid — Ai* J* 

ROCKETS AND SPACE TRAVEL 

By Wiity Lmy 

S UBTITLED “The Future of Flight Be- 
yond the Stratosphere," this new 
edition of Willy Ley's famous work, 
'^Rockets," is a record of man’s attempts 
to gain access to outer space, with a 
discussion of what problems must be 
overcome before he can reach his goal 
Among the additions to the text is a 
chapter on the famous experiments at 
Peenemuende, where the V-2 was de- 
veloped The appendices also have been 
amplified, with new data added on 
rocket aircraft and the much-discussed 
rocket mail (374 pages, 6 by 8% inches, 
illustrated postpaid . — NJiV 

HIGHER SURVEYING 

By Breed and Hosmer 

C OVERAGE Triangulation, astronomical 
observations, precise, trigonome- 
tric, and barometdc leveling, stadia, 
plane table, relation of geology to 
topography, ground, aerial, and stereo 
photogrammetry (photographic sur- 
v^mg from ground or air, 154 pages 
of this) , hydrographic surveying, 
stream gaging, construction and finish- 
ing maps Authors are professors at 
MJT (674 pages, 4Vi by 7 Inches, 245 
figures ) — $4 60 postpaid —A GJ 


PORTLAND CEMENT 
TECHNOLOGY 

By J C Wifi 

B ased upon years of experience in 
many phases of cement technology, 
the present volume covers the whole 
subject from the selection and propor- 
tioning of raw materials through the 
actual manufacture of the cement it- 
self, to storing and shipping It also 
deals with plant design, experimental 
engineering, analyses and tests, and 
concrete materials and their propor- 
tions This 18 an eminently practical 
text and reference book, written for 
both technical and non-technical con- 
sumption by anyone who has occasion 
to acquire information on any phase 
of cement manufacture and use. (518 
pages, 6 by 9 inches, 87 illustrationa, 52 
tables, and an excellent bibliogrephy ) 
—$1010 postpaid^AJPJP 
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Telescoptics 


EXCEraMU YXUES 


A Monthly Dtportment for the Amoteur Telescope Maker 
Conducted by ALBERT O. INGALLS 

ldlt*r ol tfe* Sctoiitllk Am^rlceM b««ke **Awte«r Makliif ** 

and ''Aimrtawr Telwae p » fcla fcUj 


A vnAoma once a year aomeone aaks 
this department why telescope mir- 
rors have to be so thick, and now comes 
an inquirer who reasons that If mirrors 
were thinner they would have just that 
much less weight to support and there- 
fore wouldn't sag any more than thicker 
ones, also would adapt themselves to 
temperature changes more quickly 
This sent us to a remensbered file of 
papers centalning an article in the 
Journal of the Royal Aetronomical So- 
ciety of Canada^ July-August 1935, 
in which Harold C King, Calgary, Al- 
berta, similarly contested the statement 
in ''ATM," page 75, that mirror dtfka 
should have thicknesses not less than 
one eighth of their diameters, one 
sixth still better, and which was never 
rebutted “Some dicta,” he stated, “are 
proved to be wrong by their supposed 
explanations If there is anything il- 
logical in the explanation there is prob- 
ably something wrong with the whole 
proposition Consider, for example, the 
dictum that the mirror of a reflecting 
telescope must be made of glass which 
has a thickness of at least one eighth 
of Its diameter, and is said to be better 
still if it is as thick as one sixth of its 
diameter The reason given for this 
thickness, in the book ‘Amateur Tele- 
scope Making,’ is that if the mirror is 
made of glass having a less thickness in 
proportion to diameter than one eighth, 
it will not keep its figure That is, it will 
warp, the reason for the warping being 
that ‘it will bend of its own weight' 
Even supposing it to be true that thin 
mirrors ar 2 found to warp." he then 
continued, ‘‘the explanation that this is 
caused by its own weight is illogical on 
the face of it It should be obvious that 
if the mirror is thin there is therefore 
less weight to warp it " 

And so he made a thin mirror, Vi" 
by or a ratio of 1 19, and it gave 
excellent star images and suffered not 
the slightest change in figure — which 
does not, however, prove anything 
If the premise on which the hbove- 
deaenbed argument is based is sound 



logic, then we may continue on past 
the 1 19 ratio If it is good for 1 19 why 
isn’t it good for 1 29 or 1 39? Or X 99? 
Why stop even there? Why not toss 
out the glass altogether and let the 
aluminum coating stand up alone? In 
this series of stages has any new prin- 
ciple entered in at any point? We see 
none 

This, therefore, is disproof by rc- 
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Figart 1 : Griadbig Ifila aiirror 


Figure 2 Ckonntltd tool 

ductio ad abaurdum, but ]ust why does 
the thick mirror stand up and the thin 
one, weighing proportionately less, fall 
down*^ For answer, we need only look 
at an engineering treatise, in the sec- 
tion on strength of materials Consider 
the mirror in two extreme positions — 
first, flat on its back, then on edge 
Taking the first case, a cross-section 
of the mirror has its analog in a com- 
mon floor beam having uniform load- 
ing, in this case the weight of the mir- 
ror disk Itself Various factors enter In 
and the analysis could be made com- 
plicated but there is no need of it No 
need, either, to cite a flock of formulas 
In Trautwme'a “Engineer’s Pocketbook" 
is the simple statement of principle that 
the strengths of beams having similar 
cross-sections are inversely propor- 
tional to their spans and directly pro- 
portional to their breadths cTid to the 
equates of their depths 
Now take the alternative case of the 
mirror when tipped up on edge It 
is now a column and here the general 
relation involved is a proportion be- 
tween the square of the height and the 
square of the width Again the square 
This, then, is the plain answer— in 
principle, for circumstances sometimes 
will modify It in specific cases 
How, then, did the Calgary critic's 
1 19 mirror get by*^ Probably because 
the 1 6 or even the 1 8 ratio contains a 
very large, healthy factor of safety 
and, many think, wisely so, just as Is 
the case in most engineering structures 
wherever such is possible And his 
1 19 luckily lay within it — in this par- 
ticular instance It might always, or 
even often Maybe three out of four, 
or even nine out of ton, mirrors would 
get by with a ratio of, say, 1 12 Maybe 
thereafter the tides would set in strong- 
ly against luck. These figures are based 
on no definite experimental data and 
are simply guesses. 
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The 1 19 that got by was probably 
pretty close to the edge of the cliff 
It is fun to live dangerously There- 
fore, try 'em as thin as you like — at 
your risk But glass is cheaper than 
sweat and tears 

Commenting on the above comments, 
which were shown to him, R W Porter 
mentioned an experiment described in 
Comtes rendu$t Vol 186 (1928) page 
311, by Professor Andr^ Couder of the 
Paris Observatory, a co-author of that 
excellent work “Lunettes et Tele- 
scopes,” (“Refractors and Reflectors”), 
by Danjon et Couder, published 1935 
“He took a Pyrex dish,” Porter writes, 
“which was 7 Vi" in diameter and about 
2" high, with walls only thick, and 
parabolized the bottom of the dish He 
then took it from a warm room out 
into the cold night and inserted it in his 
Newtonian telescope, and could see no 
change m definition with temperature 
change of 36® F This,” Porter adds, 
“would be a good stunt for the amateurs 
to try out A bar, if supported at its 
ends, sags twice as much as if the ends 
were clamped to some rigid body and 
that condition obtains in the experi- 
ment just described ” Maybe because 
of this last this was not an extreme 
kind of experiment 
The 200" mirror has a thickness of 
24", hence its ratio is approximately 
1 8 Even then, it has an elaborate 
flotation system Yet, from the single 
point of view of rapid temperature 
equalization the 200" has a thickness- 
diameter ratio of 1 40’ Its face is only 
5" thick and no part of the honeycomb 
rib structure that supports that face 
(and is cast integral with it) is farther 
than 2Y/' from the surrounding air 
This IS a true triumph 

A fter the above was prepared, the 
following cognate discussion of a 
mirror of thin ratio 1 13 8 came from 
C S Walton 5975 W 44th Ave , Wheat- 
ndge, Colorado, (one of the former 
Roof Prism Gang of wartime ATMs, 
he with neighbor Anton Bohm, made 
500 prisms of two-second roof-angle 
tolerance) 

‘ In June, 1941 ” he says, “Anton 
Bohm and the writer got the idea of 
trying to make a large mirror of glass 
much thinner than is usually pre- 
scribed We got a piece of IV 4 " plate 
glass cut out a 17 >' 4 ' disk with a bis- 
cuit cutler and completed a mirror 
which is at last mounted In the in- 
tervening years after final figuring 
numerous Foucault zonal, and Ronchi 
tests were made and no change from 
the original figure was detected Now 
mounted, the mirror has good defini- 
tion and no noticeable astigmatism ” 
Walton continues “Mr R E Glover, 
supplied some mathematical data and 
remarks on thin -mirror practicability 
‘If this disk,* he stated, ‘were supported 
m a horizontal plane by a rim under 
the outer edge, its own weight of 23 3 
pounds would deflect the center of 
the disk 0 000,025,3" downward It is 
estimated that, if the disk were pressed 
against the polishing lap with a force 
of 20 pounds, transmitted to it through 
a handle 4" in diameter such as was 
used (Figure 1), the deflection would 
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be 0 000,023,4", baaed on the assumption 
that the pressurea were applied uni- 
formly by handle and lap Both of 
these deflexions are large enough to 
have an effect on the corrections, since 
they equal about one fifth of the modi- 
fication necessary to parabolize the mir- 
ror They are small enough so that, 
with care in the design of the mirror 
support and, before that, of the polish- 
ing handle, they should permit a disk 
of these dimensions to be used success- 
fully ’ 

handle we therefore devised," 
Walton continues “adhered to the mir- 
ror at SIX points located on the 70 per- 
cent zone~that is, at two pitched on 
points on each of the three pieces 
shown m Figure 1 The mirror was 
worked face down and the illustration 
shows it on its lap atop an oil drum 
‘Tony Bohm and 1 were after quick 
itsults so he did the roughing out with 
his sandblasting equipment [Runs a 
gravestone works- — Adv — Ed] and 
then an old coarse-gnt Carbo wheel 
used on Its side by hand, with plenty 
of Carbo grains brought it to rough 
curvature in a hurry 
‘ We made a concictc tool having 
approximate curvature and stuck glass 
facets on it with pitch It turned out 
to be a fast cutter and did not seize 
easily m the fine-giinding stage Clif- 
ford Crowe chauffered the mirror 
around on the lap for about 23 hours 
and I took a dozen spells of about three 
minutes each at figuring mostly with a 
small polisher, as the big mirror did 
not respond to overhang strokes for 
parabolization 

“The mirror is mounted m a hex- 
agonal plywood tube, on a 27- 

point flotation system very closely fol- 
lowing Hindle’s chapter in ‘ATM’ It 
IS rather critical on focus, being //5, 
and images deteriorate rapidly toward 
the edge of the field, but the drive 
holds objects in the tenter and thus 
this deterioration is of little mcon- 
venience We are inclined to think the 
wooden lube is better than other kinds 
we have used, from the point of view 
of image steadiness 

For any such telescope 1 strongly 
recommend designing the tube saddle 
so that the tube, or else the whole up- 
per end of the tube, will rotate, a meth- 
od that pays out richly m comfort of 
observing at the eyepiece, which may 
thus at all times be used in a hori- 
zontal position " 

W ALTON mentioned the fact that his 
tool, built of a mosaic of plate glass 
pieces stuck to a background, did not 
easily seize to the mirror This Is an 
example of the “broken” type of tool 
described by Person m the chapter on 
“Prisms, Flats, Mirrors,” in printings of 
“ATM.A” issued since June 1944 
Figure 2 shows a tool facetted by sand- 
blasting after a couple of stages of 
coarse grinding This, Walton writes, Is 
the tool he used in making a Schmidt 
He points out that this tool, and the 
mirror also, shows considerable trans- 
parency broause fine grinding could 
be carried on as far as desired without 
fear of seizing, thanks to the breaks 
While the broken type of tool is not 
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no¥F— prefoiiiongls Gft«n um it— For- 
ton, in moking many Boores of b lock s 
of prisms cemented In blocks (thusi as- 
sentlaliy flats) during the war, greatly 
developed its woiklng philosophy. In 
**ATMA^ he points out its superiori* 
ties, in a clear train of reasoning with 
which experience checked fully Tpmed 
edge had resulted from grinding with 
too much water, necessary, however, 
to avoid seizing If now the wets could 
be dried up really to refusal of the 
work to move further, he found there 
would be no turned edge And if the 
tool were channeled, the wets could 
be thus dried up — safely without risk 
of sticking As a by-product, the fine 
grit cut faster and pits were less 
troublesome — the whole story is too 
long to develop here in closer detail 
Your scribe has subseiiuently used a 
tool much like the broken one de- 
scribed by Walton— glass facets pitched 
to an iron disk It worked fully as de- 
scribed by Ferson but scratched badly 
— until the edges of all the facets were 
chamfered, and thereafter it scratched 
not at all Another tool was given in- 
tegral facets by grinding them in with 
the edge of a thick piece of copper 
against a straightedge clamped on, us- 
ing Carbo Time, ten minutes a channel 
(say, 1/18* deep) and it paid line 
dividends not a seizure in a shipload 
You could lift the mirror oil without 
any effort at all, at any time 

E xvent pencil mark test was the ver- 
dict reached in these columns last 
January, on evidence that this other- 
wise useful test, described in “A T M 
page 288 (draw pencil marks across the 
fine-ground tool and mirror and rub the 
two together dry), sometimef leaves 
scratches or gouges, possibly by mole- 
cular, glass -to-glass cohesion and grab^ 
bing and probably not, as several have 
suggested, by grit in the pencil since 
the disks are first rubbed clean with 
the hand Such piteous pleas in ex- 
tenuation of this Jekyl-and-Hyde ac- 
cLised were received that the sentence 
is suspended But a warning— '"The 
above-described test may cause 
scratches"— will be inserted In “A T M.,” 
page 289, line 2, and the suspect watched 
further 

Fred B Ferson, Ferson Optical Co, 
Biloxi, Miss , advises us how the pencil 
test IS made in his plant without rub- 
bing dry disks together “We merely 
lift off the mirror and draw two lines 
across its face Without bothering to 
wash it we brush on a little more emery 
and grind half a minute or so On any 
zones not in contact the marks will 
show through the back of the glass if 
clear and, if not, wetting it will make 
it so Incidentally," Ferson adds, “emery 
does not stick mirrors, that fault lies 
largely with Carbo” 

F or worxinq 18* mirrors, now becom- 
ing the mode, a modified Draper ma- 
chine is suggested, sub-diameter tool 
on top An article describing the basics 
of stroke length, stroke offset, stroke 
de-centering, and the respective effects 
on the curve, is In preparation. For the 
machine, see Strong's famouB bock^ 
Figure 10 
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50 Years Ago in . . . 



(Condensed from Issues of June, 1897) 


TEStA'S WIRELESS— ^ Very recenUy Nikola Tesla has an- 
nounced that he has completed his wireless telegraph to 
such an extent as to permit of telegraphy through the 
earth for a distance of 20 miles or more, and his experiments 
satisfy him of the feasibility of wireless telegraphy on a 
much more extended scale In fact, he alms at nothing less 
that the establishment of a system of telegraphy that shall 
include the whole earth, and by which items of news may be 
distributed from one political or commercial center to every 
other such center throughout die world This, Mr Tesla 
claims, is possible without the interference of one set of sig- 
nals with another While Mr Tesla has been wrestling 
with this great problem in this country, Mr Marconi, a young 
Anglo-Italian, has been working on the same line in Exigland 
under the direction of Mr Preece” 

GAS ENGINES — 'Tt is a noticeable fact that although the 
gas engine industry has been advancing with rapid strides 
in England and on the Continent, it has made comparatively 
slow progress in this country The causes are various 
They are chiefly to be found in the cheapness of steam coal 
and the high cost of gas in the United Stales It is 

reasonable to suppose that when this industry, which m re- 
spect of its proportions is yet in its infancy, has attained 
the importance* which it has In Europe, it will tend to re- 
duce the price of gas, especially such gas as is used for 
cooking and power purposes, and the gas companies, them- 
selves, will undoubtedly benefit” 

POPULATION — “Now that the city of Brooklyn and other 
suburban districts have been Incorporated with the city of 
New York, the latter in point of population easily takes rank 
as the second greatest city of the world London, of course, 
comes first with its great total of 5,600,000 souls” 

WOOD PULP — “While most branches of business have been 
languishing, the wood pulp manufacturers have had an un- 
precedented year of success, and, if the consumption of 
white paper is any indication of the true literary tendencies 
of the age, we have reason to congratulate ourselves upon the 
growth and spread of general education ” 

X RAYS — “To determine the nature of the X rays has, 
from the beginning, been a great problem for all investi- 
gators, and It still perplexes and baffles all Are they, in 
reality, light rays or rays analogous to light, but of much 
ahorter wave length, or arc they projected matter? Both 
theories have advocates'^” 

FLIGHT — “Scientific experiment has been carried on by 
many able inventors in working on what may be called the 
true flying machine This line of experiment has resulted 
in such great progress in the last few years (and especially 
so in the last six months) that the attainment of long, free 
flight for man. which not long ago seemed an invention for 
the far distant future, is a thing now near, if not quite at 
hand ” 

ALUMINUM — “In 1896 there were Imported into Germany 
591,500 kilos of crude aluminum Of these, 467,600 came from 
Switzerland, 55,000 from France and 8,400 from Austria In 
the first two months of the current year 138,900 kilos were 
imported, as against 65,900 for the corresponding month of 
the previous year” 

THIRD RAIL SYSTEM — ‘The third rail system of electric 
traction is now in permanent operation on an Important sec- 
tion of a leading steam railroacL The recent opening of the 


line from Berlin to New Britain and from New Britain to 
Hartford, while It is by no means the first auoeeasful opera- 
tion of third rail tracdon, la notable as being its first appli- 
cation m a permanent way to the Hnea of a standard steam 
railroad The third rail conductor is of a special section 
rolled for this purpose The ends of the rail are bonded 
by sheet copper plates % inch thick, 4^ Inches wide and 
12 inches long, which are held against the under side of the 
flanges at the rail ends by iron plates The ciurent Is taken 
from the third rail by means of a sliding contact shoe, which 



consists of a simple cast, iron plate Each train Is made 
up of a motor car and a trailer Blach motor car has two 125 
horse power motors The danger to the public from the 
use of the third rail is considerably less than is popularly 
supposed, and in view of the precautions which have been 
taken to safeguard the ignorant or unwary, the chance of 
accident is very small ” 


100 Years Ago in 



(Condensed from Issues of June, 1847) 


CASTING — “On last Saturday afternoon the 14th, Messrs 
T F Secor & Company, of this city moulded the Bed plates 
for the engine of the new Steam Ship United States, <me of 
the four packets to run between New Orleans and Liver- 
pool The casting weighed over 24 tons” 

PRINTING PRESSES — “Messrs Hoe & Company are making 
two huge Printing Presses for the New York Sun All 
the motion is rotary, and it is calculated diat in the saving 
of friction, and wear and tear by such means, the great 
amount of from five to twenty thousand dollars expense per 
annum will be avoided It is calculated that these presses will 
be able to throw off 30,000 copies per hour ” 

CANAL BOATS — “About 1000 new canal boats are estimated 
to have been added to the New York Canals Uie present 
season, making with those previously registered, say 3,500 
These at 80 feet in length to each, would make a line of 
boats over 53 miles In length!” 

ASTRO-PHOTOGRAPHY -‘T'o apply the telescope with the 
Daguerreotype in astronomical observations, hiw lately oc- 
cupied the attention of the Royal Society of Bohemia, Pro- 
fessor Doppler says, that notwithstanding the extreme sus- 
ceptibility of the human eye, it is surpassed xnany thousand 
times by an iodized silver plate *’ 

CASEIN PAINT— > “A foreign correspondmt says that a paint 
has been used on the Continent with success, made from 
milk and lime, that dries quicker than oil paint, and has no 
smeU” 
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Thirty years ago, when all telephone service went 
by wire, Belt scientists developed means of sending 
dozens of conversations over the some line 

This they did by giving to each conversation a 
different carrier frequency, then to separate it from 
the others, they used o device which they had in- 
vented and named— the eiectnc wove frfter 

Today, in microwave telephone systems, the mes- 
sage-bearing waves past to and from the antenna 
in pipes called waveguides So Kientbts in Bell 


Laboratories devised a different kind of filter-** a 
filter in a waveguide This filter is a system of 
electrically resonant cavities formed by walls and 
partitions Waves that set up sympathetic vibrations 
in the cavities pass through; others are reflected 

In the Bell System, now, single circuits are carry- 
ing many conversations ot the same time through 
precision wave-filtering 




BELL TELEPHONE LABORATORIES 


AND INymriNS, DmtlNS and KRPiCTtNO, FOK CONTINUED IMHOVEMENTS AND ECONOMIES IN TELEFHONE SEKVICf 
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NUCLIAR INIRGY 


AND COST 


Hum the next 18 months or so^ Industry will come 
one step nearer to a realization of the comic-strip ar- 
tists' an(^ Sunday-supplement writers' dreamy-eyed 
views of atomic energy utilization* No, there won't be 
nia0LC pills to run automobiles, or 'round-the-world air- 
planes with a fuel tank the size of a fist, or home heat- 
ing plants with a life-time supply of heat in a capsule 
Put there will be in operation at least one pilot powei - 
plant generating electricity from a source of nuclear 
energy 

Big question whenever power generation from nuclear 
fission Is seriously discussed usually is How much will 
U cost^ Most accurate answer to date is No one really 
kn<^ws But other answers loom on the horizon Pilot- 
plant tests will reveal a lot In the meantime, heie Is a 
statement from A. L Baker, vice president of The Kel- 
lex Corporation* who has played a leading lole in the 
development of atomic power 

“In evaluating the place of atomic powei in industry,^’ 
Mr Baker says, “we must keep in mind that the high 
costs, such as weie involved in the war-time program 
for the separation of fissionable isotopes, are not in- 
volved in industrial applications People are too apt to 
think of atomic power in terms of hundreds of 
of dollars The fact Is that the cost of an atomic 
pow^r plant for industrial use is not greatly m excess 
of present costs of standard types of powei plants We 
have to dismiss from our minds the Idea that great sums 
are involved. Even tens of millions are out of the pic- 
ture Actually, an atomic power plant could possibly be 
built for a few million dollars ** 

That's one view of costs Technical bugs there will be 
aplenty That these can be solved goes without saying 
because the means of solving them are within reaCfi 
Practical applications of atomic power in the near or 
more distant future revolve around the cost factor, t^ 
technological factor — both largely predictable — 
completely unpredictable factor of International politics 


INDUSTRIAL TfLEVISION 

HERE there is an advantage of watching a process or 
operation from a distance, television furnishes a means 
One such use in boiler rooms was described on page 126, 
March 1947 Scientific American Still newer equipment 
broadens the horizon Time and motion studies, vlew- 
ing processes that go on in closed vessels or in toxic 
atm^heres, removing operating personnel from haz- 
ardous to safe positions, are only a few of the ways in 
which industrial television is being put to work 


DUAL-PURPOSI PACKAGING 

P aooUcnts of consumer goods can boost public ac- 
ceptance by giving more attention to padcaglng This 
has been amply proved by attractive packages, but there 
Is a lot nunre that can done Belts in plastics oases 
that can later be used as cigarette boxes are one of the 


Sf A, A 


oldest examples of practical d\ial-purpoBe packaging 
Now comes cereal in a box that later b^omes a child's 
toy Then there is the insecticide packed In a dispensing 
container, a whiskey bottle whose plastics ease finds 
favor with the dlstafi side of the family, and & window 
cleaning fluid in a bottle from which the fluid is sprayed 
as needed 

There is an endless vanety of products whose manu- 
facture! s can profit by these few examples They range 
from face power through carpet tacks to rnad^ne tools 
Remember the old story of Ford's specifications for 
packing cases'^ As we recall it, parts purchased by the 
Fold Company had to be delivered m wooden cases 
of such size and material that, when taken apart, the 
boards could be used In the bodies of Model T*s 

Dual-purpose packaging can take one of at least three 
foims The package can dispense the product, can be 
put to other uses after the product is removed, or can 
seive (in the case of durable goods) as a permanent 
storage container 


COMPETITION FOR LEAD 

Now selling for more than double its war-held price of 
6 5 cents a pound, scarce lead Is once more coming into 
plentiful, supply In the days of lead scarcity, however, 
other materials encroached on fields where the soft 
metal formerly held full sway Alummum, for example, 
started into the foil market in a modest way, now It is 
bidding tor the lion's share In collapsible-tube manu- 
facture also aluminum has obtained a good foothold 
which present-day costly lead will have to fight herd to 
dislodge 

Plastics, too, are eatmg their way into former lead 
appMcations They can replace lead in tank linings and 
pipes in chemical industry and in cable sheathing in 
the electrical industry Substitute pigments are being 
developed for pamts, to take thp place of time-honored 
white lead Glass and rubber offer many of the Inert 
advantages of lead and are being used for Jobs where 
lead was formerly the only material considered 


STRAWE IN THE WIND 

A “jet propulsion" heater for orchard protectloj\ 
against frost bums oil fuel without smoke, circulates 
warm air more efficiently than smudge pots, applica- 
tions of the principle to industrial dehydrating and 
drying operatlcms, where flame noise is not obj^on- 
able, are predicted Dreams of a helicopter in every 
backyard stUl seem far off, two-place flying "egg- 
beaters" are on the market^t $25,000 each 
AlHn^artl rubb^ tires, when they again reach the mar- 
ket, vm probably d^nand premium prices; tire manu- 
facturers favor a blend of natural sypthetla 
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BETTER VISION 

Boosts Production 

By Adopting Plont-Wide Vision-Testing Programs, and by Applying 

Corrective Aids Wherever They Are Found to Be Necessory, the Vision By ALLEN C HOLLAND, O D 

of Workers Can Be Brought to the Optimum Results Will Include Bet- Americui j^piom^nc^woi^uon 

ter Quality Output, Greater Worker Comfort, Reduction of Accidents 


A n increase of 20 to 25 percent 
i m production can be achieved 
m the average industrial plant by 
the application of tried and proved 
rules for better vision 
This statement is based on the 
experience of hundreds of com- 
panies which are offering dramatic 
proof of the value of systematic bet- 
ter-vision programs For example, 
one survey indicates that 37 percent 
of all spoiled work in industry is 
tiaceable to visual inefficiency 
Good vision pays dividends to 
both employer and employee In one 
plant a group of solderers on piece- 
work earned 14 cents an hour more 
than another with inefficient vision, 
largely because their work was of 
better quality, measured in fewer 
rejects A company reported that 
it earned 5 percent more on capital 
invested in equipment used by em- 
ployees with efficient vision com- 
pared to those who rated substand- 
ard 

An employer who instituted a 
visual corrective program and estab- 
lished better lighting, raised pioduc- 
tion 19 percent and improved qual- 
ity 16 percent 

Industry is just beginning to rec- 
ognize the part vision plays m safety 
Every ten seconds a worker Is In- 
jured, the financial loss being about 
2 5 billion dollars a yeai, and many 
accidents are due to inefficient vi- 
sion The worker who does not see 



Oourtwy Nfttlon*l B«U«r Ucht Better Slcht Bureau 
Planning rtiot ovoidi glare ond shadows oho rodsces occidonts and spoiled work 
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Courtwy Vlilou Initltute Ino 

properly is dangerous both to him- 
self and his fellow workers 

Establishment of good vision is not 
a panacea for industrial inefficiencies, 
nor for high accident rates, and 
there is no single secret to good 
vision However, experience in in- 
dustry has made it possible to lay 
down some specific principles which, 
if followed, are likely to prove 
profitable for any company 

An encouraging fact is that more 
than 90 percent of industry’s vision 
problem can be solved by the simple 
procedure of bringing each em- 
ployee’s vision up to its highest pos- 
sible level through professional at- 
tention 

The objective of a better- vision 
program is not to screen employees 
out of industry, but to improve vis- 
ual efficiency and to help match the 
employee or prospective employee 
to the ]ob for which he is best fitted 

MOST TESTS INADEQUATE-To- 

day only one company m seven has 
anything like an adequate vision 
program In many companies there 
are no vision tests, and m hundreds 
there is nothing but the common 
Snellen test in w hich one reads 
letters on a chart at a distance of 
20 feet This is of little va^ue in the 
scientific program which industry 
needs A person with normal vision 
rates 20/20 in this test, but “normal 
vision” as measiured on a distance 
chart may not be satisfactory for 
near work A job may require good 




In a group of about 200 workers 
who performed an intricate loop- 
ing operation at very close range In 
hosiery production, it was found 
that those who had “poor vision” 
by the 20-foot visual discrimmatlon 
test were consistently better pro- 
ducers In other words, those who 
were below normal by the common 
standard were superior for this 
particular job If workers had been 
picked for this job by the Snellen 
test alone, the best operators would 
probably have been rejected 
Through hundreds of generations 
man was an outdoor animal requir 
mg eyes that focused best at a dis- 
tance — on the animal he stalked or 
on the enemy on the far horizon 
It IS only in the last few generations 
that so many millions have become 
dependent on occupations that re- 
quire near-point vision, and much 
must yet be done to make our vision 
what it should be at the working 
point 

SPECIALISTS NEEDED — When a 

company decides to institute a bet- 
ter-vision program, one of the first 
lequirements is to realize the im- 
portance of a vision specialist The 
optometrist is such a specialist He 
makes a complete visual analysis 
and prescribes and adapts opthalmic 
aids, or administers visual tram- 
mg where necessary He is trained 
to recognize disease in the eyes and 
when such is found to be present 
he refers the patient for other pro- 
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• LOOKING AHIAD« 

Job« throughouf induitry onolyztd 
from fbo stondpoint of vision roqutre- 
monts Minimum visual stondards 
for eoch job ostobiished, mooting 
which will bocomo os importont a 
consideration os optitude, expe- 
rience, and trointng Company- 
supervised vision programs aiding 
safety and efficiency 



fessional care The opthalmologist 
and oculist are physicians special- 
izing m the pathology and surgery 
of the eyes 

Professional services may be ob- 
tained either by maintaining com- 
plete facilities and personnel with- 
in the company, or through outside 
pi atlitloners 

A better-vision piogram must be a 
LO-uperative project involving team- 
woik, particularly of the vision spe- 
tiahst, foiemen, and engineers who 
together can determine the visual 
requirements for each job and the 
visual standards which the employee 
should meet for adequate job per- 
formance 

There should also be teamwork 
m seeing that lighting and pamting 
make maximum contribution to vis- 
ual efficiency Some of the questions 
to consider are 

Is there adequate lighting, par- 
ticularly m critical work areas ^ 

Is maximum use made ofv 
and paint to make the em 
pleasant’ 

Are contrasts 
nation’ 



B«for« end “efter" (obove end 


below) odequole liahting 


lor pood vision wos 


inslolled in o 
foundry 


Is there a mini;qilj^ of gli^re? ^ 
Illuminating have done 

a great d^if Ih this held, 

and 1 ( 1 ^ be taken of 

can give 

7, ^ -ft ^ 

PROGRAM — The major 
WS in a better-vision program for 
an industrial company art 

1 Sell the piogram to employees 
by explaining it fully 





<A>QrtMy KkUo&Bl B«U«r Ucht BMUr BUht Bunnu 


2 determine 

hazards, and 

vision of employees and 
prpopective employees by methods 
which determine suitability of the 
individual to his particular job re- 
quirements 

4 See to it the necessary correc- 
tions are not only prescribed but 
actually made — proper lenses, proper 
httmg, eye training, and so on 

5 Make sure that protective-cor- 
1 ective eyewear is used where 
needed 

6 Re-check periodically, particu- 
larly employees who are accident- 
prone or who have unusual visual 
problems 

Selling the program to employees 
IS an industrial relations job, the 
importance of which cannot be over- 
emphasized Unless the program is 
frankly and thoroughly explained, 
over and over, theie will be rumors 
that it IS a scheme to screen out 
workers An early step should be 
to make the program clear to union 
leaders When they aie convinced 
that It is beneheial to all they will 
help sell it Employee meetings and 
the company house organ may be 
used in an intensive educational 
program Supervisory employees 
should be thoroughly Informed so 
that they can answer questions and 
allay fears 

JOBS ANALYZED - Job analysis 

from the standpoint of visual re- 
quirements is a comparatively new 
subject, but it is not as difficult as 
it may seem As has been said, vis- 
ual acuity at 20 feet does not tell 
much about one’s suitability for a 
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CourtMy B«tter VUlon Institute Inc 


Although noor-point vttk>n it uiuolly 
one of the biggest problems in indut 
trial tight, tome )obt alto require 
good vision at o distance An example 
of this requirement is found in the 
cose of the overhead crane operator 


particular Job Some of the more 
common requirements in typical in- 
dustrial jobs are 

Near point vision Woik point for 
the hosiery mill operators who made 
loops with fine thread was about 
eight inches from the eyes Most 
bench and desk woik is done with 
greatest comfort when the eyes 
focus and see properly at a distance 
of about 14 inches Near point vision 
18 one of the most important factors 
in an industrial piogiam Although 
some jobs require both near point 
and distant vision, few require dis- 
tant vision only 

Depth perception Most skilled in- 
dustrial jobs require ability to judge 
relative distances In assembly of 
small parts, or in adjusting woik in 
a machine, good depth perception is 
essential It is also an essential to 
the automobile and truck driver 

Field of vision In most jobs one 
must be able to see ^ the sides as 
well as straight ahead and, where 
work moves, one must be able to 
follow it comfortably with his eyes 
Too small an arc of visioh makes 
one especially prone to accidents be- 
cause he falls to see danger ap- 
proaching from the side and, equally 
important, he is dangerous to his 
fellow workers 

Color discrimination About 8 per- 
cent of all men and of 1 percent 


of all women Are color blind, and 
there are wide variations in ability 
to discriminate between colors by 
others who are not rated as color 
blind Color discrimination is essen- 
tial only m some Jobs 

It is not difficult for a vision spe- 
cialist and a foreman or engmeer to 
check each job on such major points 
as these A tabulation can be made 
of whether the worker in a job 
must, or need not, be normal or 
above on each point Often slight 
changes can be made in lighting, 
placement of wnrk, location or ad- 
justment of nfkchmes, and the like 
to make the visual requirements 
simpler 

MATCH MEN AND JOBS — When 

the job lequirements aie tabulated, 
each employee and prospective em- 
ployee should be given visual tests 
to determine whether his visual skills 
match the requirements set up for 
his job Here, again, it should be 
stressed that if his visual skills do 
not match the job he has or wants, 
there are more than 90 chances m 
100 that they will match that job or 
one equally good in the same plant 
when the usual corrections have 
been made Visually as m every 
other way theie are wide individual 
difTerences, bqj job requirements 
foitunately vary just as widely In- 
dustiy can accommodate even the 
blind 

The most common corrective 
measure is fitting proper lenses, al- 
though in many instances visual 
training to improve visual facility 


brmgs about corrections which can- 
not be achieved by spectacles. 
When lenses are prescribed there 
should be careful re-evaluation to 
see that the prescription is properly 
fiUed an^ the spectacles properly 
fitted Sight is not a simple mechani- 
cal process, like a camera recording 
a picture It involves mind, muscles, 
and nerves, and one of the prin- 
cipal objectives in a better-vision 
piogram is to help each employee to 
see comfortably The woikei who 
sees without undue effort is less sub- 
ject to fatigue and its attendant psy- 
chological and physiological dis- 
orders, and IS likely to be a higher 
producer and a safer worker 
If you go out mto your plant you 
may find many employees with their 
spectacles or safety goggles m their 
pockets Something is wrong with a 
vision program when this is too com- 
mon One of the preventives is to 
have frequent re-checks This is 
especially important for employees 
known to have out-of-the-ordinary 
inefficiencies or those who are 
accident-prone Vcsual capacity 
changes with age and undei strenu- 
ous working conditions, lighting and 
other factors also change The spec- 
tacles which are right today may be 
unsuitable in a few months 

Asking the question, “Do you see 
comfortably*^’^ is a good test of a 
company’s vision program If there 
aie only a few negative answers, 
the chances are that insofar as vision 
IS a contributing factor the pioduc- 
tion pel worker is high and the ac- 
cident late IS low 



Court«sT B«tUr Ll«tit Sight Bumu 

A ltght>motor romovts guoti-work from fht iob of doformlning whethor odi- 
quoN tfrondardt of lighting for ntor- point vision art btlng mot ot tkit lotht 
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Clod itooli lead new heot treotlng methods 


Processes 

have 

Families 

Significant Industrial Developments Invariably Initiote Great Series 
of Inventions, Refinements, and Modifications So Brood May be 
the Scope That Ultimately Not o Corner of Industry is Unaffected 


B eroRD this year is over, the 
Lukens Steel Company will 
have announced new kinds of stain- 
less clad steels In the making are 
new and dramatic studies of the 
sciences of stress relieving, as 
worked out by scientists of that 
company Competitors Allegheny 
Ludlum, Republic Steel, and the 
others are hot on the same trail, will 
have announcements and papers of 
their own 

Products of those kinds are not 
created over night, and neither are 
the scientific papers that go with 
them The two are counterparts of 


each other Every new product or 
process brings whole tribes of ma- 
chines and other products into the 
world The speed with which these 
grow depends up6n the sdentiEc 
papers And as the tribes grow so do 
the new developments themselves 
become strong at^ healthy 
Clad steels, for example, lead to 
welding They lead also to brand 
new beat treatments, and to new 
metals-cutting processes All of 
these new processes or variants of 
old processes need either new 
equipment or adaptations of old 
equipment, much of which has yet 


By EDWIN LAIRD CADY 


to leceive its first pencil marks on 
the draftsman's schematic sketch 
pad 

There are reasons for putting 
stainless steel cladding on ordinary 
carbon steels Stainless steel is re- 
sistant to corrosion, is highly re- 
sistant to wear, and has high ratio 
of strength for a given weight But 
the carbon steel averages less than 
one sixth the cost of the stainless, 
IS much higher in its ability to con- 
duct heat, has plenty of strength 
in its own right, and is much easiei 
to fabricate by welding, machining, 
formmg, or any other process 

Put the two togethei and a great 
many problems are solved — and a 
great many new difficulties are 
created 

CLADS WILL GROW - Many a 
product needs to be corrosion- and 
wear- resistant on its surface only 
Make that product entirely of stain- 
less, and its cost is higher than for 
the clad Many another product has 
to be corrosion-resistant and at the 
same time has to conduct heat Make 
that one entirely of stainless and 
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• LOOKING AHEAD • 

New tools end techniques making 
stainless clads as workable as car- 
bon steel Methods ond equip- 
ment thus born oiding alt branches 
of metol working The end re- 
sult — more efficient handling of a 
great variety of materials, mony of 
which ore in no way related to the 
stainless clads 


the heat conduction goes down so 
that the heat is localized It is much 
easier to burn food m an all-stain- 
less pan than in a caibon steel one 
But make the pan of clad steel and 
the corrosion resistance of stainless 
IS combined with the high ability 
of carbon steel to spread the same 
temperature to all parts of the pan 

The same difference of qualities 
cause the troubles Try to roll, 
stamp, or swage a clad sheet and the 
carbon steel flows easily beneath 
the pressuie while the stamless por- 
tion holds back Try to machine it 
and the two alloys need entirely 
different tool angles, cutting speeds, 
and feeds Try to weld it and the 
stainless needs different rods, elec- 
trical currents for flash or resistance 
welding, stress-relieving treatment 
after welding 

Industry nevei is defeated by such 
difficulties Stemming from the sci- 
entific papers and bearing their leal 
fruit m the more direct and diversi- 
fied articles in the technical maga- 
zines will be the answers 


Equipment makers will put these 
answers to work ^here will be hun- 
dre^ds of new furnaces and clamps 
for taking the lesidual sti esses of 
welding out of clad steel products 
without allowing the carbon and 
stainless steels to distort each other 
New salt-bath techniques will at- 
tack the same problem New weld- 
ing machines, welding rods, punch 
presses, bending rolls and brakes, 
metals spinning machines, cuttmg 
oils, flame machining equipments, 
will come along Many a product 
will be designed to have the stain- 
less-steel component flat or other- 
wise contoured as received from the 
steel mill, the machining and other 
forming to be applied to the carbon 
steel component only This tech- 
nique will bring greatly increased 
use of shapers, planers, and milling 
machines 

The changes will not stop with 
their applications to clad steels 
Other products, such as castings 
forgings, and extiusions, also need 
bettei stress relieving and better all 
around processing techniques The 
developments created by pioblems 
of clad metals will improve dozens 
of pioducts which compete against 
clad metals 

TOOL PROPAGATION — On the 

subject of newly developed clad 
steels it is necessary to look 
prophetically Industiy can see much, 
but by no means all, that is going 
to happen Tungsten and other sin- 
tered carbide tools, however, are 
older and better developed Industry 
can look at then effects histori- 
cally 


Smteied carbide tools were first 
developed in Europe The Germans 
hoped to win World War I with them 
Such tools could machine steel at 
rates as high as five times those 
possible for high-speed steel tools 
The man power thus freed from the 
factories could be put into the 
trenches 

Machme-shop operators m the 
United States soon found that the 
mate! lal had a handicap Carbide 
was somewhat brittle This had 
meant little to the Germans who 
believed in manual controls for 
machine tools A skilled man who 
operated a lathe could change his 
feeds and speeds and make other 
adjustments when the cutting con- 
ditions threatened to bieak the tool 
But our practice was to use auto- 
matic, semi-automatic, and inte- 
grated controls Our labor could run 
machine tools after a few months 
of training, whereas the German 
mechanic was trained for years If 
we wanted to use the carbides, we 
had to improve the machines There 
followed 20 yeais of intensive de- 
velopment It is still going on 

Lathes and other machine tools 
weie completely ledesigned to make 
them stiffer Many of the deflections 
which had peimitted the tools to get 
slightly out of line had come fiom 
the actual bending of machine mem- 
beis under working stresses Now 
the members must not bend, and the 
stresses might be as much as 50 
times highei 

New and stiffer cast iions, such 
as the Meehanite types, weie put 
into machine tools Preloaded ball- 
and roller-bearings, bearings which 
letamcd all of their anti-fnction 
charactei istics but had heavy initial 
loads on their rolhng members to 
take out the initial elasticity, were 
put into the mountings of machine- 
tools spindles and othei important 
membeis Elasticity at the bearings 
could mean deflection at the tools, 
and deflection meant bioken caibide 

NEW SCIENCE BORN - Vibration 
would break carbide tools Stiffen- 
ing the machines did not seem to 
take the vibiation out A special 
science of finding the causes and 
cures of machine vibiations was born 
Pads of rubber and cork, sometimes 
weighing several tons, were put 
under heavy presses and other per- 
cussion machmes so the heavy ham- 
mer blows at those machines would 
not appear as vibrations at nearby 
lathes Vibration usual'y appeared 
at the sonic frequency, or a har- 
monic of the frequency, of some 
members of the tool mounting All 
parts of machine tools were tested 
for their sonic frequencies, and re- 
designed so that the frequency of 
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Corbid* tools, when first de 
veloped, were eosy to ase 
with monuol control But 
the corbide family hod to 
multiply before the tools 
could be successfully op 
plied to automatic and in- 
tegroted machine control 


one member would dampen that of 
its neighbor Special metallurgical 
structui es wei e developed in cast 
metals Those structures weie damp- 
ening to vibrations 

Slowing downs of machine speeds 
undei heavy cutting loads had been 
taken for granted But the slightest 
vauation of this kind could bieak 
a caibide tool New electiic motois 
weie designed and with them bet- 
te? V-beJt diives and flat belt drives 
and chains and geaiing The positive 
actions of clutches took on new 
meanings Machine-tool spindles no 
longer slowed down when the cuts 
became heavy 

Cutting oils weie improved The 
carbide tools did not need them so 
much, but the heat of higher cutting 
speeds topded to expand the work 
pieces and lose the accuiacies un- 
less cutting oils kept them under 
bettei contiol Every device which 
held, controlled or guided a tool 
came in for its shau of attention 

On some too’s and applications, 
carbides simply could not be used — 
lathe tools making heavily inter- 
1 upted cuts foi example, and di ills 
which were apt to release then 
cutting pressures suddenly when 
they encountered porous shi ink 
aieas within sand castings But all 
the improvements foi the sake of 
caibide tools had been improvements 
for high-speed tools too Eveiy op- 
eration which could not be per- 
formed by carbide now could be 
handled to immensely better ad- 
vantage than ever before by high 
speed stee\ But the development 
was not finished Carbide tools were 
saving money That money could 
be spent on higher accuiacies, better 
heat ti oatments, higher sti engths 


in machinery for the same weights 
More and bettei giinding machines 
came into use Lapping, honing, 
super finishing so that the varia- 
tions fiom true flatness or othei 
contours of surfaces could be held 
to less than one-millionth of an 
inch all became commercial pioc- 
csses Intensely close control of heat 
tieatments so that the stiength and 
baldness of a machine pait could be 
predicted within veiy fine limits 
was also developed by spending the 
money saved by carbide tools As 
one process piomoted another, the 
modem automobile, an plane, and 
television set became possible 

MATERIALS MULTIPLY -- While 

all this was going the law mate- 
rials makers were not idle If not 
uniform in then constituents bald- 
nesses, toughnesses, and machina- 
bilities alloys also can set up shock 
and vibiational loads which will 
bleak caibide tools The steels were 
made moie uniform, more depend- 
able Unifoimily had to be. even 
better for grinding, lapping, and 
heat treating The steel metallurgi- 
cal laboratory formerly had been a 
quiet corner where long-haired 
metallurgical scientists could draw 
their salaries provided they did 
nothing to disturb the production 
line The production line now has 
become a body of which the metal- 
lurgical department is the brains 
There is not a chemical piocess, 
power plant, production textile 
machine, mechanical refrigerator, 
engine of war, nor any other prod- 
uct which has not changed, and 
changed radically, because of the 
impiovements in machme tools 
which carbide tools instigated 


Metal stampmg is in similar case 
The continuous steel strip mills 
with their hundreds of electronic 
tubes and thousands of miles of elec- 
ti jcal wiring are but servants created 
by a stamping industry which 
needed their products Electronic 
tubes themselves might be impos- 
sible to make at commercial prices 
if there were no stampings 
Dozens of other matenals and 
processes are coming along Their 
children and tribes will change the 
trends of history just as surely as 
did the abiupt and unforseen hordes 
of Ghenghis Kahn 

Precision investment-casting is a 
process to watch, and powder metal- 
lurgy, and argon gas as a servant of 
welding, and of every metal process 
which needs controlled atmospheres 
The gi eatest industrialist of all 
time would be a man who could 
watch the scientific papers for basic 
pi inciples of such developments, 
watch the technical and scientific 
magazines for down to earth factual 
repoits on progress, and then pre- 
dict what families of matenals and 
piocesses were going to be bom, and 
how soon they would become strong 


^ ^ ^ 


HYDRAULIC ACCUMULATORS 

Designed for Aircraft, 

Find Wide Industrial Uses 

^^IRPLANK accumulators used to ac- 
tuate the hydraulic landing gears 
and othei mechanisms of airplanes, 
ai e simple, light-weight devices 
consisting generally of cylinders hav- 
ing opposed pistons oi other moving 
membeis to accomplish the same 
purposes At one end of a piston 
will be ail, and at the other, the 
hydraulic fluid Applying force on 
the hydraulic fluid drives the piston, 
compiessing the air Releasing the 
hydraulic fluid valve permits the 
compressed air to expand, moving 
the fluid which m turn actuates the 
mechanism If the actuation is 
wanted only at reasonable intervals 
then the fluid can be pumped very 
slowly into the accumulatoi , thus 
securing plenty of quick power at 
low powei cost 

Machineiy makers have been 
grabbing the wai surpluses of these 
accumulators as fast as they can 
find them, using them to actuate 
mechanisms of welding machines, 
plastics presses, paper making ma- 
chmes, or booster mechanisms for 
conveyors The industrial market 
for airplane accumulators threatens 
to outstnp the aircraft oOe 
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Demobilized Microwaves 


Microwaves, Having Long Been Publicized as One of 
Our Greatest Military Tools, Are Now Finding Their 
Place in Civilian Industry Here They Are Adding New 
Techniques to Established Electrostatic Hooting Methods, 
Lending New Speed and Efficiency, Opening New Uses 


By VIN ZELUFF 

AjinoclftU Kdltor KUctronlcs 


D evelopments and applications 
of electronics in recent years, 
replacing older methods of doing 
certain jobs, are rapidly being ex- 
panded into still wider fields, and 
even are themselves being replaced 
by newer electronic techmques that 
can do a faster, cleaner, more effi- 
cient, and more economical job 
One expanding technique is that 
of dielectric heating For many in- 
dustrial applications it has done 
work that no other method has ever 
done before, yet even these methods 
may be lelegated to the limbo of 
forgotten piocesses as tubes and cir- 
cuits for microwave generation — of 
fiequencies greater than 300,000,000 
cycles — are further developed and 
applied 

Almost all of the microwave tubes 
that have been built in mass produc- 
tion for wai; use operate to supply 
radio-frequency power for only a 
small fra cti on of a secon data 
time Although the peak power pro- 
duced durmg that short interval of 
time is on the order of a few mil- 
lion watts, the average continuous 
power IS seldom over one thousand 
watts This amount of average power 
Is useful for heating a small batch 
of material, about the size of a man’s 
fist, for example, but for many in- 
dustrial applications several thou- 
sand watts are required to do a 
good heating job quickly on the 
area, mass, or quantity of object 
that is to be heated 
Even if the extremely high power 
that is developed by microwave 
tubes during the extremely short 
interval Is fed to the conventional 
type of electrodes used in dielectric 
heating, the work piece would be 


subjected to tremendously high 
voltages momentarily, and a consid- 
erable number of precautions would 
need to be observed to prevent dam- 
age due to arcs flashing between the 
electrodes and through the material 
being treated, aatlsing searmg and 
burning 

Now, however, two tube types arc 
available for continuous microwave 
heating — the resnatron and the split- 
anode magnetron The latter devel- 
ops ten kilowatts of radio-frequency 
power continuously at an efficiency 
of 50 percent This power is pio- 
duced at wavelengths between 0 4 
and 0 9 meter The resnatron, a 
higher-power type of beam tetrode 
(big brother of the beam-power 


6L6 output tube used in radio sets) 
can be used at wavelengths between 
0 1 and 1 0 metei as either an ampli- 
fier or an oscillator Under continu- 
ous operation, it is capable of han- 
dling about 50 kilowatts of radio- 
f 1 equency power at an efficiency 
langing up to 60 percent In other 
words it draws about as much from 
the power line as 850 hundred-watt 
lamps wou'd take 

WAVEGUIDES One of the chai- 
actei istic peculiarities of micro- 
waves is that ordinary types of elec- 
trical transmission lines cannot be 
used Such lines act very efficiently 
as antennas, and radiate the electro- 
magnetic power into space, instead 
of conducting it to the work Ordi- 
nary insulated wire leads connected 
to electrodes in a dielectric heating 
installation aie useless at the micro- 
wave frequencies “Waveguides” 
must be used for conducting the 
microwave electromagnetic power 
These consist of actual copper pipes 
highly refined it is true, but never- 
theless pipes With silver-plated in- 
terims, special gas-filled affairs in 



The OKiHotor tube of this pockoged mkrowove generotor li the mognetron, 
shown ot the extreme right surrounded by its two powerful pernuinent mogneN 
The output wQvegutde connection it mode to the rectongulor flange at left 
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VlirhMs in«thodi for ep- 
plylfiO microwovo tMtr- 
gy to throodt ond wirts 
(obovo), ond ol»o to 
ihotf motorials (right) 


• LOOKING AHEAD • 

Continuous, high-speed production of 
such thin moteriols as printed cloth 
and paper, sheet plostics, ond ply- 
wood Rubber, nylon, and rayon 
threod materials produced at a 
greatly increased rote Cooking 
of hot dogs, cokes, and even com- 
plete meals accomplished in a mat- 
ter of seconds 


some instances, these hollow pipes 
act as conductors of electromagnetic 
waves or project them from an open 
end 

Another impoitant microwave ac- 
cessory that IS difficult to visualize 
IS called a resonant cavity This con- 
sists essentially of a specially dimen- 
sioned section of waveguide in 
which electromagnetic oscillations 
can be made to occur, just as sounds 
of a certain frequency are produced 
m the cavity of a whistle or organ 
pipe Electrically the function of 
such a cavity is similar to that of 
the tank circuits in conventional 
radio sets 

A eavlty resonator can be used 
for heating rapidly moving thin 
*iheet material An electromagnetic 
field of uniform character is created 
which is maximum at the center 
of the cavity or guide By passing 
strip material through slots at the 
top and bottom of the cavity it is 
subjected to the strong field Be- 
cause standing waves are formed 
along the length of the cavity, how- 
ever. the material would be heated 
unevenly if passed straight through 
the cavity (Electrical standing waves 


are eltematmg points of high and 
low electrical Intensity along the 
path, just as waves on water are 
alternate high and low points on 
the water’s surface ) Making the 
entry and exit points a half-wave- 
length apart, and passing the mate- 
rial through the cavity at an angle, 
insures uniform heating 

USES OF HEAT — Many mdustiies 
now use dielectric heating foi drying 
curing, or setting resins or glues in 
continuous processes Cloth is dried 
after dyeing, printed cloth requires 
rapid drying of the inks, and papei 
IS often dried by this process Some 
of this work is done m bulk, with 
the material being placed between 
the electrodes of a dielectric heating 
generator In other cases, the mate- 
rial is passed in strip form between 
the electrodes, which are then neces- 
sarily placed close together This 
latter condition causes some diffi- 
culty, however, as the voltage pro- 
duced between the electrodes at 
conventional frequencies is quite 


high, and theie is the danger of 
flash-over through the material 
For thin materials such as paper 
and cloth, it is difficult to apply suffi- 
cient voltage to the electrodes with- 
out flash-over, and still obtain 
enough heat in the material Use of 
microwave energy from waveguides 
elimmates the electrodes and their 
attendant high potentials and should 
allow high-spe^ automatic heating 
of the thinnest materials 
Many commercial heating jobs can 
be done by this method of sending 
radio waves through pipes Bonding 
and drying of wallboard materials, 
floor covering materials such as lino- 
leum, and plastics-bonded cork 
materials are only a few applica- 
tions Continuous curing of sheet 
rubber, plastics, and synthetic mate- 
rials, and production of plywood on 
a continuous basis are still other 
likely applications 
In some cases it may be desirable 
to heat sheet material with a micro- 
wave antenna similar to that used 
last year in sending radar signals 
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Courtesy Raytheon Manufacturing Company 

Microwovet cooked this steok dinner in just 35 seconds 


to the moon The antenna is put to 
work as a means of coupling energy 
into the material to be heated Such 
a *‘bedsprlng’* antenna is designed 
to have uniform distribution of field 
and can be used to heat a large sheet 
of material The shape of the antenna 
IS somewhat flexible and can be 
modified for efficient heating of 
vaiious widths and shapes of matc- 
iial 

HIGH-SPEED HEAT-Thiead mate- 
aals such as rayon and nylon must 
be cured, dried, and the twist set 
durmg manufacture Rubber thread 
material, both synthetic and natuial 
must be cured Many msulatmg 
coatings on wire, either rubber 
synthetic oi enamel, must be di led 
or cured For all of these operations 
heat must be applied to the materia 
at high speed With conventional 
heating frequencies it has been im- 
possible to couple energy into such 
materials at a rate suitable for mass- 
production requirements 
Microwave energy can be applied 
to these materials in a long cavity 
through the center of which is 
passed the wire or thread that is 
to be heated For efficient produc- 
tion a number of wires or threads 
can be passed through at once 
lengthwise or through holes in a 
folded section These same means of 
increasmg coupling efficiency could 
be applied to sheet material 
In the lumber industry, many 
problems of gluing await solution by 
dielectric heating Spot gluing and 
edge gluing could be accomplished 
by the concentrated field made pos- 
sible through the use of openings in 
waveguide structu res Holes in 
folded sections of waveguide struc- 
tures would apply concentrated fields 
to the glue line 

Continuous bonding of plywood 
by passing it through a slot in a 
cavity would make possible a proc- 
ess which has not yet been tackled 
because of the major difficulties en- 
countered by conventional press de- 
signs and curing methods 
In the plastics industry, radio-fre- 
quency energy is widely used for 
preheating material prior to mold- 
ing Conventional frequencies used 
in dielectric heating adequately sup- 
ply the heating rates normally used 
for hand-fed pi ess operation High- 
speed automatic operation Qould now 
use radio-frequency energy to ad- 
vantage, however, if sufficiently fast 
heating rates can be obtained by 
nucrowave energy Jet moldmg on 
an automatic basis could easily be- 
come one of the faster means of 
molding thermosetting material 
Microwave energy piped to 
numerous pi ess positions from one 
central generator may be the future 


answei to many a molder’s present 
problems Central generatois sup- 
plying many operating positions have 
not proved too satisfactory at con- 
ventional frequencies because of the 
many electrical problems encoun- 
tered 

For plastics and synthetic mate- 
iials there is a rapidly growing de- 
mand for bonding or sewing of sheet 
material such as the vinylidene 
chloride materials Here agam con- 
ventional dielectric heating at low 
frequencies is relatively slow and 
microwave energy properly applied 
may be the answer It may be pos- 
sible to bond such sheet materials 
at a high rate with simple handling 
equipment Using presently avail- 
able flexible waveguides, such a 
bonding operation could result in a 
flexible hose from whose open end 
microwave power would emerge like 
water from a garden hose, and be 
equally controllable 

MICROWAVE STOVE - Similarly, 
a divergent taper at the end of the 
hose could be attached to provide 
a hom-shaped affali thdl would 
spi ay microwave energy over a 
laigei atea Fittings of this lattei 


type ate alieady m use The Rada- 
lange made by Raytheon utilizes 
this type of construction The flared 
portion forms a “horn” antenna fed 
by a magnetron tube mounted above 
the apex of the horn Microwave 
energy ladiates downward, out of 
the flared portion, and into the food 
below 

The commercial model Rada- 
range was engineered and designed 
primal ily for extiemely rapid cook- 
ing of foods served by the quick- 
lunch counter and the drive-in type 
of restaurant 

Use of Radarange results m a re- 
duction of food handling, elimina- 
tion of waste, and increase of over- 
all economy It cooks a hot dog in 
roll in 15 seconds, pre-cooked beef 
steak m roll in 15 seconds, grilled 
ham and cheese in 18 seconds, raw 
hamburger with onion in roll in 35 
seconds, and it bakes gingerbread 
from batter in 26 seconds, com muf- 
fins and other types of cupcakes in 
26 seconds 

The sandwiches can be at refrig- 
erated temperature going Into the 
machine and at approximately 200 
degrees, Fahrjenhelt, coming out 
Most meats and vegetables can be 
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cooked in appioximately two min- 
utes 

Input powei requirement is i^/z 
kilowatts, this power being supplied 
at 115 volts, 60 cycles, a c at 40 to 
45 amperes current consumption or 
230 volts, 60 cycles A c at 20 to 
amperes current consumption Basi- 
cally, the input Ime voltage is 
stepped up by a tiansformer to 4000 
volts, rectified, and fed to the mag- 
netron oscillator 

Radio-frequency energy output of 
this tube is oscillating at a frequency 
of 3,000,000,000 cycles per second, 
a miciowave wavelength of 01 
meter No heat whatsover is gen- 
erated until the energy is trans- 
mitted into the food, whereupon the 
molecules of the food itself rotate 
m synchronism with the radio-fre- 
quency energy The friction caused 
by the agitation of the molecules 
generates the heat internally in the 
food itself just as is done in conven- 
tional dielectric heating 

Factories and othei industi lal 
plants that mamtain lunchrooms foi 


employees could this type of 
quick cooking seryite and save on 
kitchen space and preparation time 
in the handling of food Hot meals 
in airci aft may soon be commonplace 
using a lightweight version of the 
Radarange This model is designed 
to defrost and heat a pre-cooked 
eight- ounce meal, consisting of four 
ounces of meat, two ounces of pota- 
toes, and two ounces of a vegetable, 
in approximately one minute The 
temperature of the food in the 
frozen state is 10 degrees, Fahren- 
heit, and is 170 degrees, Fahrenheit, 
at the end of the time inteival The 
input power requii ement is 5000 
watts per minute per meal 
With actual microwave heating 
equipment now on the market foi 
the restaurant trade and with engi- 
neers seriously considering the m- 
dustrial possibilities of this unique 
method wherein the radio waves 
themselves produce heat, it can 
safely be said that the microwaves 
of war-time radar fame are definitely 
finding then place in industry 


9 


ELECTRONIC DRIVE 

Provides Stepless Speed 
Control for Printing Presses 

Making its debut at the Phila- 
delphia Inquirer, an electronic drive 
IS being put on 61 rotogravure 
pi esses and 44 newspaper press units 
at the new plant of the newspapei 
Except foi the dc drive motois, 
the control equipment has no mov- 
ing paits All the cunent for con- 
trolling the speed of these motors 
IS handled by huge all-metal elec- 
tionic tubes called ignitrons, that 
can be turned on and off gradually 
with a vaiiable resistoi no larger 
than the volume contiol on a radio 
set 

With this new General Electric 
drive, especially adapted foi use 
with high-speed rotary web presses, 
adjustable voltage is supplied to 
adjustable-speed D c drive motors 
which may be mounted coaxially 
with the mam shaft of the press 
Stepless speed conti ol — including 
jogging, slow threading speed, ac- 
celeration, deceleration, and dynamic 
braking — can be achieved from con- 
ventional push-button stations on 
the presses 

SEE-SAW BED 

f/eefne Drive Aids 
Polio Victims' Respirohon 

To HELP in treating the after-effects 
of polio, a bed which is mounted on 
a pivoted frame, driven bv a General 


Electric Thymo-trol drive, see-saws 
in rhythm with the patient’s normal 
breathing By turning a small knob 
an attendant can r^^pilatc the speed 
of the dri vmg motor In addition 
to aidmg polio victim’s lespiration, 
the bed has other uses in treatmg 
lespiratory and circulatoiy diseases 

TALKING LETTERS 

Recorded on 

Coated Paper Disks 

Disks of paper coated with a mag- 
netic material serve as the recording 
blanks for a new Mail-A- Voice 
sound recorder and reproducei 
There are no grooves on the paper 
but when a record is made or played 
back a grooved spiral plate is placed 
on the turntable to guide the mag- 
netic tone arm This electionic re- 
corder-reproducer, made by The 
Blush Development Company, uses 
paper disks coated with a magnetic 
material Dui mg recording, the coat- 



Maoneric dhk cooHng rscoriis sound 


mg on a disk is magnetized to vary- 
ing strengths proportional to the 
sound signals fed in, and during 
playback the magnetic variations 
cause sound signal voltages to be m- 
duced m the tone arm 

METAL IDENTIFIER 

Un/t Operated by 

Unskilled Personnel 

Called the Ferrograph, a new elec- 
tronic instrument provides a simple 
means for relatively unskilled per- 
sonnel to identify oi compare iron 
and steel rods or bars at a rapid 
late The sample is made the core 
of a two-wmding transformer The 
voltages across the windings are 
amplified and applied to a cathode- 
lay tube used for direct indication 



Electronic "broin' identifiof metol* 


of the results Patterns obtained on 
the screen for samples of unknown 
composition are compared with pat- 
terns for known samples to obtain 
positive identification 

RIVER-BOAT RADAR 

Permits Shipping Movement 

In Fog-Bound Wofers 

Radar foi river towboat traffic has 
been given wmter tests jomtly by 
the Ashland Oil and Refining Com- 
pany, the United States Coast Guard, 
and the Sperry Gyroscope Company 
For years, heavy fogs on the Ohio 
and Mississippi Rivers have forced 
river pilots to stay tied to the bank 
awaiting clearing weather Now, 
with the aid of radar these long 
and expensive delays can be elimi- 
nated Even though the visibility be 
reduced to 20 or 30 feet, a thousand- 
foot barge-string may now proceed 
on Its way m safety 

Captain Kent Booth, master of 
the Tn-State towboat used m the 
tests said the Speny radar showed 
clearly the shore line of the river 
approachmg craft which were be- 
yond view, boats tied to the bank, 
bridges and power lines crossing the 
1 Iver, locks and dams, and other 
objects 
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Coats Make 

In a Great Many Initonces, the Qualities of the Plastics Coating, Rother Thon 

Those of the Base Material, Are Responsible for o Product's Serviceobility 


By CHARLES A BRESKIN 

irdltOT Modem FleiUct 


T O THE l^nyman, the word *‘coat- 
mg*' connotes a superficial finish 
which, at best, enhances the appeal - 
ance of a product and protects the 
material of which it is fabricated 
The modem manufacturer, however 
has proved that the correct plastics 
coat can have equal or greater im- 
portance than the cloth, pajier, 
leather, or metal base which it 
covers In some instances, it is the 
coating that imparts to the product 
the qualities that make it usable and 
salable, while the structural mate- 
rial serves merely as a frame or base 
for the surface 

Cited here are some case histories 
of coats that make the product A 
Canadian manufacturer is marketing 
an attractive table with a durable 
top resistant to heat moisture, and 


stains — a table designed for lOugh 
restaurant service Basically, the 
laminated hgnin material, derived 
from paper mill waste, would not 
be suitable for this application, but 
a thm coating of melamine provides 
the necessary surface character- 
istics Thus it is possible to capitalize 
on the structural strength of the 
economical lignin in a field it couM 
not otherwise reach 
The average paper loses its 
strength when wet, and in some 
applications this is a fatal weakness 
Obviously, it is imperative that 
toweling, frozen food packages, blue- 
prmt paper, paper diapers, bags, and 
wrapping paper retain their strength 
when subjected to moisture Without 
some means of imparting this re- 
sistance to paper all the uses men- 


• LOOKING AHIAO • 

Service iife of many metol parts 
greatly extended by corrosion-pre- 
ventive plastics finishes Grease-, 
oil-, ond water-resistant papers m 
specialized pockoging ]obs 
More durable, more sanitary finishes 
for kitchen, loborotory, and hospital 
furniture and fixtures Safer 

food handling with tanks, boilers, 
and cons lined with tosteiess, odor- 
less plostics 


tioned would be difficult or impos- 
sible, and markets would be lost to 
competing materials An effective 
answer to the problem was the use 
of urea and melamine resms These 
resins either can be Incorporated 
into the beater stock in the manu- 
facture of the paper, or can be used 
to impregnate the paper after its 
manufacture In either case, the re- 
sult Is a high wet-strength paper 
Again the coat made the product 

When available supplies of leather 
began to fall behind consumer de- 
mand, manufacturers of shoes, lug- 
gage. handbags, and similar prod- 
ucts found it necessary to utilize 
every scrap of material they could 
obtain The difficulty was that much 
of this leather was inferior In qual- 
ity to the grades commonly used 
for these purposes Surface blem- 
ishes are major handicaps in the 
fashion field, and the manufacturer 
had to find some way to give im- 
perfect leather the flawless appear- 
ance his customers demand He 
found that acrylic resin coatings 
level the surface and mmimize sur- 
face defects The acrylic film forms 
by coagulation and the deposit is 
heavier in the lower spots of the 
leather The result is a smooth, even 
surface and a ready entry to the 
fashion market which otherwise 
would be closed to these marred 
materials. 

Technical advancement in ooat- 



Couriety CorporatJon 

Vinyl toot on metal foil Insures ogoinst odor tronsferenee, rendSrt ^ckOQts 
resjstojit to ciMmicols present in dolry products, ond odds flexibility, per- 
mitting peckoges to retain protective guolitiei through mony unwroppings 
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The Product 



Courtesy Aliunlnura Conpuiy of America 

These oluminum spinning buckets, designed for use by the rayon industry, ore 
mode corrosron resistont by the applicotion of o phenol formaldehyde cooting 


mgs during the past ten years can 
be attributed both to the extreme 
severity of the conditions to which 
many finished articles were sub- 
ject^ during World War II* and to 
the critical condition or actual un- 
availability of a great many of the 
raw materials required to produce 
most of the durable finishes then in 
use Knowledge and experience ac- 
quired in development of protective 
coatings to meet these conditions 
are being applied toward production 
of similar coatings for indastrial, 
commercial, and domestic applica- 
tions The technical background 
thus gained has been an asset in the 
development of decorative as well 
as functional coatings of all types 

HOW COATS ARE APPLIED -- 

Coatings are applied in four ways 
in solution, as melts, as pastes, or as 
films 

Coatings in solution These can 
be applied by simple brush, dip* or 
spray processes* and depend either 
upon evaporation of the solvent to 
leave the required deposit of resin* 
or upon cure of the resin by heat 

Coatmgs as hot melts Hot melts 
are applied by dippmg or spraying 
These coatings are thermoplastic 
(can be re-softened by the appli- 
cation of heat) and require only 
cooling to harden 

Coatings as paste Pastes are 
spread by means of a doctor blade 
and subsequently calendered (run 


between two rollers that squeeze 
out the excess coating material ) 

Coatings as films In this foim 
coatings are applied by calendering 
frequently in the machinery in 
which they are produced In some 
cases* films are first cast on paper oi 
other receivmg medium and subse- 
quently transferred to their final 
backing 

In discussing the vaiious important 
coatings applications, this article will 
be confined to metals* paper* and 
leather, leaving the fields of fabric 
and wood coatings for separate at- 
tention in a later article 

In no other application has coat- 
ing won more complete acceptance 
than m metals for home use A 
refrigerator or stove without the 
customary durable* sanitary* attrac- 
tive coating probably would be un- 
acceptable to the housewife Less 
publicized, but equally important, 
IS a wide range of industrial uses 

The type of surface coating to be 
used on metal is determined not 
only by the type of metal, but also 
by service conditions to be en- 
countered For metal furniture and 
fixtures, instruments, and machinery 
which are to be used where there 
are no serious corrosion problems 
surface coatings may be compara- 
tively simple one- or two-coat sys- 
tems Most of these are baked or are 
fast-drying lacquers Many special 
finishes* such as wrinkle coatmgs* 
may be used for decorative effects 


When metals are to be used under 
more corrosive atmospheric condi- 
tions, subjected to galvanic or elec- 
trolytic corrosion, or brought into 
contact with foods* drugs, or chemi- 
cals, more elaborate finishing sys- 
tems are necessary Such systems 
usually include 1) passivation of 
the surface by chemical pretreat- 
ment* 2) use of primers containing 
inhibitive pigments* and 3) sealing 
the surface with an impervious coat- 
ing 

The familiar refrigerator coating 
IS likely to be melamine resm coat- 
ing which has superior resistance to 
abrasion* water* and chemicals, and 
to discoloration on exposure to light 
This last property makes it particu- 
larly valuable as a finbh for auto- 
mobiles Anothei plastics which 
lends itself to lefiigerator coatings 
IS silicone lesin but, at present, cost 
considerations limit its use m house- 
hold equipment Instead, it is being 
used in products that require its 
excellent eleotncal insulation prop- 
erties — on cel amic insulators and 
in conjunction with glass fabric 

The electrical insulation qualities 
of several plastics coatings open a 
bioed field for industnal uses. For 
example all types of coils are coated 
with phenolic oil-soluble resins 
Ethyl cellulose is used to protect 
cables Polyethylene also has good 
electrical properties 

AIDS FOOD HANDLING-Coatings 
make another valuable contribution 
m food handling and packaging For 
example, phenolic baking resins are 
used to protect tanks and other food 
and beverage equipment The chemi- 
cal inertness, non-toxicity, and lack 
of odor and taste make vinyl resins 
ideal coatmgs for interiors of con- 
tainers for beer, other beverages, 
and foods The acrylic resins also 
have high resistance to water, alco- 
hol* vegetable acids, mineral oils, 
and chemical fumes 

To protect the finish of a product 
during plant handling and process- 
ing, manufacturers frequently apply 
a temporary coating which can be 
stripp^ off either when the finished 
product comes off the assembly line 
or when it is taken out of stock for 
delivery to dealer or customer This 
protection is afforded by ethyl cel- 
lulose, acrylic, polyvlnylidene chlo- 
ride, or vinyl chloride 

The shipbuilder, concerned with 
protecting metal surfaces against the 
corrosive effects of salt water, finds 
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jy BAktHU Corperfttlon 

A vinyl itrip cooting, opplied with 
on ordinory tproy gun, provides ex- 
cellent packaging for the electric fon 

a valuable aid m dispersion-type 
phenolic coating resins with then 
high resistance to the passage of wa- 
ter and their remarkable exterioi 
durability, and in coumorone-indene 
resins The high heat-resistance of 
these last finishes makes them suit- 
able also for the coating of steam 
pipes and flues 

ON PAPER — In the past, coating 
of paper has been achieved mainly 
with the aid of clays, asphalts, waxes 
and natural resins Synthetic mate- 
rials have been introduced largely 
as modifying agents to improve the 
properties of these cheap basic mate- 
iials Since price considerations aie 
exceedingly important in the papei 
industry, however the application 
of many otheiwise desirable plastics 
IS limited 

In general, resinous coatings can 
be formulated to give gloss, scuff- 
proCifness, tear-resistancc, improved 
packing, and heat-sealing properties 
With the aid of pigments, dyes or 
other additives, or by means of em- 
bossing rolls or dies, novel and 
decorative effects may be obtained 
Plastias coatings have greatly im- 
proved this quality of paper Some 
of the widely used resm coatings and 
the properties they impart to the 
paper are described in the following 
paragraphs 

Polyvinyl alcohol has a high re- 
sistance to oil, gasolme, and certain 
other solvents, and gives a grease- 
proof coating Since it is water- 
soluble, howevei, it cannot be used 
for apphcations that are intended 
for wet and humid climates 

Vmyl esters and vinyl acetal 
resms, with a ready resistance to 
oils and chemicals, are used m 
grease-proof paper for food wrap- 
ping and in liners for bottle caps 
and gaskets 


Polyvinyl chlc»ide as a coating for 
paper imparts wter- and grease- 
resistance and is much used as a 
coatmg for shipping containers 

Cellulose nitrate Improves the 
durability and appearance of paper, 
but has the disadvantage of flam- 
mability 

Ethyl cellulose is used to coat the 
insides of food and medicinal pack- 
ages, because of its resistance to 
alkalis and also for its non-toxic 
pi operties 

Polyethylene is also used as a 
coatmg for paper -^at comes m con- 
tact with foQ^*^and medicmals It 
gives toughness, good impact re- 
sistance, low water vapor transmis- 
sion, low water absorption, chemical 
inertness, and non-toxicity 

Coumorone-mdene resins are used 
to impregnate or laminate heavy 
paper for use as bui’ding paper It 
15 also used for bags holding chemi- 
cals and fertilizers 

COATING LEATHER - A coating 

for leather must possess special 
characteristics It must be adhesive 
— able to cling tenaciously to the 
fibeis of the leather in spite of 
changes m moisture content oi tem- 
peiature It must be flexible — as 
pliable as leather itself — so that it 
can bend and stretch with the leathei 
without Clacking or losing adhesion 
It must be durable — able to hold up 
throughout the severe conditions of 
use to which leather is often sub- 
jected Fmally, it must be attractive 
in appearance 

Two of the newest plastics coat- 
ings for leathei aie the silicones 
and emulsions of thermoplastic 
resins The two silicone fluid piepa- 
rations used m diessing leather not 
only keep the leather soft and flexi- 
ble, but piovide a water-i epellent 
finish for the skins The emulsions 
of thei moplastic lesins provide an 
attractive sheen on the leather and 
form a continuous surface film which 
IS lough and water-resistant They 
are capable of binding pigments se- 
curely to the leathei 

Among the materials used for siz- 
ing and bondmg leather are vinyl 
resins, combmations of vmyls and 
phenolics, formulations of buta- 
diene-acrylonitrile and phenolic 
resins, and liquid organic polysul- 
fides Urea resms m conjunction 
with treated oils have also been used 
to coat leathers 

The soft and tacky types of lesin 
are utilized for binding the major 
portion of the pigments to leather 
in the bottom or lower coat Dryer 
and harder types are used m the 
upper or top coats 

Plastics also form the basis for ar- 
tificial leathers — but that is another 
story 


POLYETHYLENE BAGS 

Insure Maximum Freshness 

For Frozen Foods 

NA^hat may prove to be an impor- 
tant use for polyethylene is as a 
packaging material foi foods Travel 
Corporation is now fabricating 
Bakehte polyethylene into bags for 
use in packmg quick-frozen fowl, 
fish, and meat so that the food can 
go from packer to consumer with- 
out being exposed to the air The 
advantage of polyethylene for this 
application is that it is odorless 
tasteless, non-toxic, and resistant to 
fats and brines 

RESIN ADHESIVE 

Makes Lammafing Comp/ex 

PoWerns Easy, Inexpensive 

W OODWORKERS Were once rc- 
stramed m their ci eatings by the 
limitations of then medium Many 
scrolls and curves were too wasteful 
of time and effort when cut from 
solid blocks or timbers But theie 



Waste less curves in a wooden gote 


are no such limitations when fabri- 
cators take advantage of the possi- 
bilities of laying up of thin strips 
of wood over light, inexpensive 
foims and lammating the strips with 
Urac 185 resm adhesive 

COATED YARN 

Makes Easily Cleaned 

Nursesf Caps 

P LASTics coated yam m nurses' 
caps facilitates neatness and clean- 
liness when time is at a premium 
When Plexon coated yarn is used as 
the material m nurses' caps, it is 
necessary only to wipe the cap with 
a damp cloth to remove all dirt 
and stain Furthermore, this fabric 
is impervious to most acids in addi- 
tion to dirt and grease Merland 
Manufactui mg Company is now 
making these caps for Angelica 
Jacket Company, 
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• LOOKING AHEAD • 

Harder, more resistant paints ond 
varnishes made from less expensive 
moterials Bacteria*killing air 

conditioning system to reduce indus- 
trial absenteeism Commerciolly 
practical production of synthetic 
rubber fr^m agricultural wastes 



CmrtpsT Woburn DtgmBlnr CTomptny of Neir Jmoy 


Huge pressure splitter, using chemicals ond 
heat, separates glycerine from oils and fats 


Glycerine 

Gain 


and Glycols 
Ground 


Polyhydnc Alcohols, Soon to Be 
Made Greatly More Abundont by the Construction of New 
Manufacturing Facilities, Are 
Rapidly Increasing in Industrial Importance 
They are Used in Such Diversified Products as Dehumidification 
Agents, Resms, and Insect Repellents 


V ERSATILE glycerine, familiar to 
the average man only as an in- 
gredient of cough syrup and as an 
anti -freeze for his automobile, is an 
important raw material to the in- 
dustrial chemist He sees in it the 
basis for a score or more of useful 
products 

Called the “sweet principle of oils” 
by Karl Wilhelm Scheele who dis- 
covered it m 1779, glycerine has since 
that time been obtained as a by- 
product of soap manufacture Now, 
however, the Shell Chemical Com- 
pany is erecting a $10,000,000 plant 


to make it from propylene, a con- 
stituent of natural gas 
In this process, propylene, which 
occurs to some extent m natural gas, 
or can be obtamed by crackmg 
petroleum, is treated with chlorine at 
a high temperature to form allyl 
chlonde This, in turn, can be 
treated with chlorine m watei -solu- 
tion to form the chlorhydrm The 
latter material is hydrolyzed to allyl 
alcohol, which can then be trans- 
formed Into glycerine by the same 
procedure Perhaps the most impor- 
tant feature of this process is that 


By HOWARD C E JOHNSON, Ph D 

Chemical KUllor Chemicnl IndustrU:$ 


the raw materials — petroleum, salt 
and water — aie abundant 

Another synthetic process, pat- 
ented by E I du Pont de Nemours 
and Company but reported to be not 
yet m operation, involves the reac- 
tion of carbon monoxide with for- 
maldehyde to produce glycolic acid 
This in tuin is used in another re- 
action to produce a formaldehyde 
derivative of glycerme from which 
glycerine itself is readily produced 
The only raw materials necessary 
are carbon monoxide and hydrogen, 
a mixture readily obtained by pass- 
ing steam over red-hot coke 

MEET THE FAMILY - Glycerme, 
a chemical compound which con- 
tams three hydroxyl groups, is the 
foremost member of the glycol or 
polvhydric alcohol family which con- 
sists of those compounds made up of 
two oi morje hydroxyl groups A 
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gieat many of these compounds have 
become exceedingly Important in 
recent years in a large number of 
industries. Glycerine, for example, 
IS a chief constituent of alkyd resins, 
made by the reaction of glycerine 
with phthalic anhydride, maleic an- 
hydride, and other dibasic acids In 
1944, production of these resms ex- 
ceeded 100,000,000 pounds 

The second most important mem- 
ber of this family is ethylene glycol 
The Carbide and Carbon Chemicals 
Corporation makes this materiel by 
oxidizing ethylene with air The Dow 
Chemical Company makes it by a 
different process involving the use 
of chlorine and ethylene Ethylene 
glycol has now l^gely replaced 
glycerine as an anti-fre^ze for auto- 
mobile radiators and m many pur- 
suit planes, engines are cooled by 
glycol rather than water or air Cer- 
tain types of dynamite are made 
with glycol dinitrate instead of nitro- 
glycerine 

Among the foremost derivatives 
of ethylene glycol are the so-called 
Cellosolves and Carbitols These 
ethers of ethylene glycol and diethy- 
lene glycol, respiectively, are valu- 
able because they are excellent 
solvents for cellulose esters and have 
thereby contiibuted to the growth 
of the lacquer industry Since they 
can be used with both water and 
organic solvents, they are widely 
employed for coupling immiscible 
liquids In preparing soluble oils, 
cutting oils, insecticides, dry-clean- 
ing fluids, soaps, and the like They 
are also used m shock absorbers, 


brakes^ aircraft finding gears, and 
other hydraulic systems 
Other ^ycols similar to ethyl«ie 
glyool are propylene glycol, dipropy- 
lene flycol, and diethylene glycol 
The latter is widely used m the tex- 
tile industry in dyeing and printing 
operations, and one cigarette com- 
pany exploits the fact that its prod- 
uct is kept moist with diethylene 
glycol instead of glycerine, claiming 
that it does not give the irritating 
material, acrolein, upon bummg 

REDUCES ABSENTEEISM-A more 
complicated glycol, triethylene gly- 
col, is helping to cut down colds and 
other infectious diseases It has been 
discovered that small amounts dis- 
persed in the air kill air-borne bac- 
teria The material is used as a de- 
humidifying agent m air-condition- 
ing systems, and the small amount 
of the glycol vaporized durmg op- 
eration is reported to knock out 
cold germs In two identical build- 
ings at the Lockheed Aircraft Cor- 
poration, operated during a com- 
plete winter, one with and one with- 
out glycol vaporization, absenteeism 
in the glycol- treated plant was only 
half that of the other 
Ethylene glycol is another one of 
the mateiifls which has been foimd 
to be an excellent insect repellent 
Either in liquid form or incorporated 
m a cosmetic cream, it repels mos- 
qmtoes, biting flies, gnats, chiggers, 
and fleas, and can be produced as a 
dual purpose -sun-tan and repellent 
cream for beach use 
Di ethylene and triethylene glycols 


might be considered the dimer and 
trimer, respectively of ethylene 
glycol Higher polymers of ethylene 
glycol, ranging in molecular weight 
fr^ 200 to several thousand, are 
also manufactured for industrial 
purposes Those with average mole- 
cular weights ranging from 200 to 
700 are liquids, those above 1000 
are wax-like solids, some like petro- 
leum jelly, others like paraffin One 
of their numy uses is a water-soluble 
base for cosmetic creams 

The liquid polymers are good plas- 
ticizers and dispersants for casein 
and gelatin compositions, glues, cork, 
and special printing inks The textile 
industry uses them as water-sol- 
uble lubricants in warp sizes, con- 
ditioners, and flnishmg agents for 
textile yams Esterification with di- 
basic acids gives alkyd-type resins, 
with fatty acids, emulsifying agents 
and detergents are produced 

ALCOHOLS FROM GLUCOSE - 

Ordinary glucose can be converted 
into sugar alcohols by an electro- 
lytic process currently used by the 
Atlas Powder Company By chang- 
ing the reaction conditions, either 
sorbitol or mannitol may be ob- 
tained, which have the same chemi- 
cal formula as the sugar alcohols, 
but difler slightly in their structure 
and properties They are really 
double molecules of glycerine, and 
indeed may be used as replacements 
for glycerine in many formulations 
Sorbitol, like glycerme, absorbs 
moisture from the air It is used as a 
softener, therefore, in such diverse 
products as candy and glue Beac- 
tion with fatty acids gives excellent 
emulsifying agents which are un- 
affected by the salts present In hard 
water Sorbitol is also used in the 
paint and varnish industry to pre- 
pare drying oils and synthetic resins 

The jaw-breakmg name of 
pentaery^itol is given to an Inter- 
esting polyhydnc compound made 
from acetaldehyde and formalde- 
hyde Tons of this material were 
produced during the war as the 
startmg material for pentaerythntol 
tetranitrate, a superior explosive 
Although this application is minor 
now, large amounts are still being 
made by Heiculea Powder Company, 
Heyden Chemical Corporation, and 
Trojan Powder Company as a raw 
material for synthetic resins Pro- 
duction of these in 1944 exceeded 
12,000,000 pounds 

Varnish resins made by Hercules 
from rosin and pentaerythntol, 
called Pentalyns, are claimed to be 
superior to rosin- glycerine resins 
in that they have a higher melting 
point and are more resistant to beat 
and oxidation. These improved prop- 
erties are ascril^ to the symmetry 
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of the pentaerythritol molecule It 
IS a general rule that the more sym- 
melncal a molecule is, the higher is 
its meUmg pomt and the greatei 
its stability It is claimed that 
pentaerythritol resins permit the 
use of the cheaper linseed and de- 
hydrated castor oils rather than the 
expensive tung oil in varnishes 

FARM WASTE TO RUBBER - A 

special kind of fermentation that 
transforms carbohydrates into buty- 
lene glycol has been reported by the 
National Research Council of Can- 
ada It IS believed that the process 
has not yet been worked out on a 
commercial scale, but agriculturists 
are showing great interest The gly- 
col can be converted with ease mto 
butadiene, major constituent of syn- 


VINYL ETHERS 

Serve as PJastic$ 20 rs, 

Adhesives, and Pharmaceuticals 

Latest additions to the vinyl family 
—of which vinyl acetate and vinyl 
chloride are the most lllustrloiis to 
date — are the vinyl ethers, six of 
which have already appeared 
methyl, ethyl, isopropyl, n-butyl, 
isobutyl, and 2-ethylhexyl 

Like other vinyl compounds, these 
ethers can be polymerized to useful 
1 esins The characteristics of the 
polymers may be varied at will, de- 
pending on which ether Is used and 
the conditions of reaction, giving a 
range from liquids to rubbery solids 
to waxlike balsams The polyvinyl 


thetic rubber, and this process would 
provide a route to synthetic rubbei 
from agricultural wastes 
It IS hard to imagine an industry 
untouched by the variegated prod- 
ucts into which the glycols and 
polyhydnc compounds enter If in- 
dustry had to depend upon the 
glyceim present in natural fats and 
oils, scarce the world over, prospects 
for a wide extension of its uses 
would be dim indeed Foitunately 
processes based on petroleum hydro- 
caibons are getting under way 
There are enough glycerin and gly- 
cols potentially available from petro- 
leum, air, and salt to give us varnish 
resins, synthetic^ detergents, anti- 
freeze compounds, insect repellents, 
and cosmetic bases, for some time to 
come 


ethers are useful as adhesives, plas- 
ticizers, coatings, and lubricants 

As adhesives they are more stable 
to light and storage than rubber, 
and they have been used for surgi- 
cal tapes, envelope seals, laminating 
glass, sealing cellophane and metal 
foi’s, and cementing other materials 
to glass 

The new vinyls have been used 
as plasticizers for nitrocellulose, 
synthetic rubbers and other resins, 
m synthetic polishing waxes, and for 
impregnating textiles and paper 

The monomers are interesting, too 
as possible intermediates for phar- 
maceuticals, rubber chemicals, lubri- 
cating oil additives, and a host of 
other synthetic organic materials 


L. lyl vinyl ether is an anesthetic 
similar to ordinary ether 
Oonerai Aniline and Film Corpo- 
ration is manufacturing methyl 
ethyl, n-butyl, and isobutyl vinyl 
ethers by processes based on acety- 
lene 

Carbide and Carbon Chemicals 
Corporation are offering the iso- 
propyl and 2-ethylhexyl vinyl ethers, 
as well as the ethyl, produced by 
presumably different methods 

AGRICULTURAL FUNGICIDE 

Forms Rubber-Lilce Film, Does 

Not Wash Off Plants 

P OTENTiALLY important, a new 
agricultural chemical which has 
polyethylene polysulfide, derived 
from petroleum and sulfur, as a 
basic material has been developed 
by the B F Goodrich Chemical 
Company It is one of a group 
known by the trade name Good- 
Rite and IS now ready for commer- 
cial application following several 
years of research development and 
testing 

This latex-hke material (see also 
page 3, January 1947 Scientific 
American) is not only an effective 
fungicide when used alone, but an 
outstanding assistant to insecticides 
and other fungicides Its adhesive 
quality holds the chemicals so that 
they cannot be washed away after 
application by ram, dew, or other 
moisture, thus providing maximum 
killing action against blights, dis- 
eases, insects, and pests of various 
kinds 

Supplied as a latex closely re- 
semblmg dispersions of many syn- 
thetic rubbers now on the market 
both m appearance and physical 
characteristics, the chemical solu- 
tion, when diluted with water, can 
be used with standard spraying 
equipment and by conventional 
methods After drying the material 
forms a microscopic web that can 
be removed only by scraping, de- 
composition of the chemical mate- 
iials, or expansion by growth. The 
film stretches to accommodate some 
growth after it has dried With ap- 
plications discontinued six weeks 
befoie harvest, no odor, taste, or 
other undesirable evidence of the 
spray remains on fruit or vegetable 
to create any problem in the prepa- 
ration of the foods for market 

Used alone as a fungicide the new 
chemical has proved capable of con- 
trolling most of the fungi which 
cause extensive losses on fruit trees, 
including apple scab Employed in 
conjunction with other fungicides 
pesticides, and insecticides, as a car- 
rier and adhesive, the Good-Rite 
pi oduct has shown excellent results 
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Deep Draws 

with 

HOT MAGNESIUM 


When Raised to the Proper Temperature, Magnesium Develops Singular 
Workability With it, a Fabricator is Able to Accomplish in One Draw 
What Would Require a Series of Operations With Many Other Metals 

By FRED P PETERS 

Fduor \n Chief <fe Method» 


A I THOUGH magnesium is known 
to be the easiest of the com- 
mercial metals to machine, the readi- 
ness with which It can be hot-drawn 
is not so geneially undei stood A 
few fabncatois, howevei, have 
taken advantage of magnesium’s hot 
workability, developed techniques to 
suit the piocess to the mass pioduc- 
tion of normally “difficult” shapes 
and are capitalizing on the demand 
for light-weight products of rathei 
^arge size 

The Blocks and Perkins company 
has been one of the pioneeis in 
production of deep-drawn paits of 
magnesium alloys, and the mfoima- 
tion in this article is based on then 
experience Dui mg the war this 
company cut its deep-drawing eye- 
teeth on radai housings, aircraft 
dorsal fins, superchai gei oxygen 
bottles, and so on — all hot-drawn 
in magnesium alloy Since the war, 
the company has been one of the 
chief fabncators of the ubiquitous 
magnesium griddle, which not only 
aids the housewife and amateur chef 
in whipping up a quick and evenly 
cooked batch of wheatcakes or fried 
eggs, but also effectively demon- 
strates the non-flammability of solid 
magnesium Others among their 
post-war products are discussed be- 
low 

The factor that in the past had re- 
tarded the commercial development 
of deep-drawn magnesium pioducts 
was the difficulty m cold-drawing 
magnesium and its alloys — forming 


oi stamping them at loom Icmpera- 
tuies The Ciystal structure of mag- 
nesium makes it one of those metals 
that are pi one to crack or bieak 
undei working stresses at tempera- 
tuies up to, say, 400 degiees, Fah- 
lenheit But at temperatuies between 
450 degiees, Fahicnheit, and 600 de- 
giees, Fahienheil, it is possible to 
do with mngnc^'ium in a single diaw 


what Would requiie up to three 
di awing fiperations in steel, brass, 
oi aluminum 

Deep-drawing of magnesium, of 
course, does have its technical prob- 
lems, which such fabncatoi s as 
Biooks and Perkins have Jeained 
to contiol within economic limits 
The di awing dies are heated, using 
eilhei e’ectiic stiip heaters oi open 
gas flames, die punch, and the woik 
to be diawn must be heated to the 
pi Opel ternpeiuturcs In designing 
both the part and the steel dies 
to form it, allowance must be made 
foi theimal expansion effects, and 
for distortion duimg heating Suit- 
able lubricants must be used on 



Courtwy Brook! and Perklna 

Pan of the magnesium wheelbarrow was formed in a single draw 
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• LOOKING AH EAO • 

More orrd more manufacturers 
realizing the advantages of mag- 
nesium's workability An 

ovolonche of new products 


blanks and dies Press pressures 
and speeds must be closely regu- 
lated 

PRICE COMPARISONS — With all 

this —and despite the somewhnt 
highei price per pound of rolled 
sheet magnesium alloys in compaii- 
son with other metals — their difTer- 
ence m weight and their lower 
fabrication costs (only one di aw, 
with e'lmmation of intei mediate an- 
neals) aie enough to make deep- 
diawn magnesium paits comparable 
in price to the same products made 
of other metals 

In general, any design which can 
be drawn fiom sheet steel, alumi- 
num copper, oi biass can be suc- 
cessfully drawn from magnesium 
Indeed, some parts that are difficult 
or impossible to draw in othei met- 
als aie readily formed out of mag- 
nesium A good example are the 
top coineis (loof corners) of laige 
buses, which in the past have been 
partly drawn fiom sheet steel and 
Ihen finished by powei hammci mg 
to shape Tht y are now complete^ 
diawn in one operation from mag- 
nesium alloy, with a noticeable sav- 
ing in labor cost 

Amenable designs aie numeious 
Hemispheiical or cyhndncal shapes 
have been di awn to a depth of about 
twice then diamcteis, in one diaw 
Reclangulai box shapes have been 
drawn to a maximum depth of 
to 1^4 times the nanowei width in a 
single diaw These arc at present 
the approximate limits that are 
commeicially feasible, using a single 
draw 

The magnesium alloys most com- 
monly used are Dow M or American 
Magnesium Corporation 3S, contain- 
ing 1 5 percent manganese, Dow 
FS-1 or AMC 52S containing 3 pei- 
cent aluminum and 1 peicent sunc, 
and Dow JS-1 or AMC 54S, con- 
taining 5 peicent aluminum and 1 
peicent zinc Alloy M (AMC 3S) is 
lowest in price, with the best deep- 
di awing characteristics If higher 
strength and not much weldability 
are needed, FS-1 (AMC 52S) is 
used For highest mechanical prop- 
erties and good weldability, JS-1 
(AMC 54S) IS the usual choice 

SPECIFIC APPLICATIONS — Aside 

from the established uses of deep- 
drawn magnesium parts for aircraft 
components, a number of other ap- 


plications have been developed in 
the past two yeais The best-known 
aie the magnesium giiddle, the mag- 
nesium whee’bariow, and the mag- 
nesium canoe, other important ap- 
plications include ladio and radai 
cases, portable tool housings, busi- 
ness machine cases vacuum cleanei 
parts, camera and projector hous- 
ings, and, most recently, an oil filter 
foi an aircraft de-icing system 

In one instance, a ladnr computer 
case, the case and cover weie each 
made as a single diaw, aftei which 
the holes wcie blanked A ship of 
thin sheet magfiesium was spot 
welded at the top of the box to form 
the flange foi th'^ ^covei Threaded 
tubes and clips weie welded m by 
aigon- shielded art welding A black 
ciackle finish baked on is used foi 
this pioduct In geneuil there is 
no limit to the nuinbei and types of 
paint, enamel, and lacquer finishes 
that aic successful on magnesium 
alloys 

For the doisal fin on the Republic 
P-47 Thundeibolt, previously men- 
tioned, 0 040-inch thick sheet was 
used, with the radius at the bottom 
of the drawn crease only inch 
Although the fin is about five feet 
long, It is so light that a girl can 
hold it without effort 

The oil filter case was formerly 
pioduced from aluminum sheet w-ith 
several components made by spin- 
ning The product was redesigned 
and made as a drawn-magnesium 
part not only to save weight but also 
to reduce production cost When 
made of aluminum spinnings the 
case weighed three and one half 


pounds, as now produced the case 
weighs only two pounds, six ounces, 
a weight saving of 32 percent 

There arc sevei al parts to this 
“case,” which really functions as a 
combined housing and oil separator, 
the main ones (all of deep-drawn 
magnesium) being an outside con- 
tainer, an inner shell and a com- 
bined space! and perforated inner 
section The outside container, 8- 
3/16 inches in outer diameter, is 
made in one draw, which includes 
the forming of 12 stiffening ribs on 
the bottom and the punching of a 
ho’e for a through-bolt The inner 
shell, also drawn to a 10-inch depth 
in one opera t ion , is formed as a 
can the bottom is later cut off and 
the extia material at the top removed 
to give the desired cylinder The 
piece fiom which the spacer and 
inner section are formed also in- 
volves a single diaw, to a depth of 
SIX inches 

Other items, now being produced 
as magnesium drawings for weight- 
saving purposes, are even more 
dramatic A 16-foot canoe, full-size 
in every respect, has been pro- 
duced with a weight of slightly 
under 55 pounds It comprises four 
deep-diawn magnesium sections, 
each eight feet long, drawn in a hy- 
draulic press of 950 tons capacity at 
625 degrees, Fahrenheit Ihe sheet 
used IS alloy M, 0 051 inch thick 

WELDED AND RIVETED - After 
drawing, the pieces are trimmed, 
and the sections weeded together 
to form two longitudinal half-sec- 
tions These are then riveted to an 
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Cvtoway vitw shows the 
doep drown mognesium 
parts which comprise on 
oil stporotor assembly 


Ooliriecv Brooki and Perktni 


extruded magnesium keel sti ip 
Other parts — gunwhales» thwarts 
and so forth — are also made of mag- 
nesium 

Like the tanoe» the magnesium 
wheelbarrow is an interesting ex- 
ample /of a large size press-formed 
magnesium product and shares with 
it all the problems of special shape 
and irregular (not rectangpilar or 
cylindrical) contour The sloping 
sides of the wheelbarrow are diffi- 
cult to draw without wnnklmg, and 
the variation in slope for the diffei - 
ent sides presented extra problems 

The wheelbarrow pan is formed 
from 0 072-mch alloy M sheet, held 
at 650 degrees^ Fahrenheit, during 
drawing After trimming the pan is 
beaded around the upper edge and 
the result is a full-size piece of 
extreme lightness and with ample 
strength and rigidity for this ser- 
vice The handles of the wheelbar- 
row are made of magnesium allov 
tubing and the legs of extruded fiat 
bar stock The wheelbarrow is very 
simply assembled by bolting 

liie total weight of the completed 
wheelbarrow is only 12 pounds 
achieved through the use of mag- 
nesium alloys in virtually the entire 
construction The axle boH, rubber- 
tired wheel, rivets, and assembly 
bolts are the only important excep- 
tions 

For these and many other prod- 
ucts, the use of magnesium alloys, 
deep-drawn in one operation at ele- 
vated temperatures, has produced 
noteworthy benefits in lightness of 
the finished product, mass-produci- 
bility and in some cases, lowered 
cost It IS tine that the need to carry 
out the drawing at elevated tempera- 


tuies does intioduce additional 
complications but it should also be 
lemembered that at those tempera - 
lures more can be accomplished with 
magnesium in one operation than 
with other metaN m several opera- 
tions at ^oom temperatures 
One manufacturer has stated flatly 
that those who have become familiar 
with the deep drawing of magnesium 
alloys would rather work them than 
other metals Once this state of mind 
becomes wide-spread, watch for an 
avalanche of products like the mag- 
nesium griddle, wheelbarrow, and 
canoe 


9 ^ # 

ALUMINUM WELDED 

By Processes Using 
Air, Heat, and Dies 

^A^ ELDING and forming alummum 
sheet by a novel method was accom- 
plished by the Germans during the 
war in the manufacture of aircraft 
radiators In this operation, sheets 
of aluminum are virtually melted 
together between gas heated dies 
that are closed under pressure 
When the dies are nearly closed 
compressed air is injected between 
the sheets to blow open the areas 
between the rows of welds, in 
order to form passageways conform- 
ing to the design of the dies 
The working temperature of the 
press welder is 842 degrees, Fahren- 
heit The pressure of the air cushion 
in the machine table is 36 8 to 51 5 
pounds per square inch, and the 
pressure of air used to blow open 


the sheets is 265 to 350 pounds per 
square inch The air pressures se- 
lected depend upon the physical 
properties of the material, and only 
after experimentation can another 
material be employed 

PRINTED SILVER 

Replaces Copper Wire 

In Electrical Circuits 

Relatively large volumes of cop- 
per have been replaced with in- 
finitesimal amounts of printed silver 
in the circuits of the VT fuse And 
the same process is now being ap- 
plied in seveial other products 

The silver is laid down on a 
steatite base as a paste of either 
powdered silvei or silver oxides, 
with appiopnate binders and sol- 
vents to hold the conductor in sus- 
pension The binder is burned off in 
a furnace at 1300 to 1500 degrees, 
Fahren^ieit, following the printing 
of the circuit, and the silver con- 
ductor is left adhering to the plate, 
just as the pigment in ordinary 
printing ink remains aftet its ve- 
hicle IS removed by drying 

NON-CORROSIVE COAT 

With Zinc Base 

Found Superior to Tin 

Developed as an answer to the 
shortage of tin, a zinc-base finish 
for metal parts has a bright luster 
resembling that of chromium and 
corrosion resistance claimed to be 
greater than that of conventional 
tm coatings 

Known as Anozmc, and developed 
by United Chiomium, Inc, the new 
electrodeposited coating is now be- 
ing used on refrigerator shelves Be- 
fore adoptmg it, the refrigerator 
manufacturers investigated at least 
100 different metallic and synthetic 
coatings, finally settling on Anozmc 
as providmg the desired combination 
of coirosion resistance, bright metal- 
lic appearance, non-toxicity, and 
Hardness 

Several variations of the process 
are available In general, it com- 
piises electroplating a zinc coatmg 
on the steel, then anodizing to pro- 
duce a zinc chromate product on 
the surface, and finishing with a 
special clear synthetic lacquer 

At least 75 percent of the refrig- 
erator shelves processed in the last 
year have been finished with this 
treatment Black Anozinc finishes 
have also been used on zinc plated 
aircraft propeller blades, while the 
yellow coatmg has been \ised very 
successfully on zinc-plated wire 
screen cloth 
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Micro-Hardness Testing 


N«w Knowledge of Steels of Definite 
Hardness ond Toughness is Being 
Goined Through the Application of 
Techniques Which Measure Chorac- 
teristfcs of a Single Gram of Metal 

T he hardness, not on'y of a piece 
of steel you can feel in your 
hand and examine with your naked 
eye, but also of microscopic grains 
of the steel itself, can be measured 
accurately by a new device designed 
at the Research Labora tor y of 
United States Steel Corporation 
Still more minutely, the micro- 
hardness tester can gage the hard- 
ness of a smgle steel grain at as 
many as three points within the 
breadth of a human hair 
By no means an instrument of 
abstract research alone, this tester 
IS in continuous laboratory use, per- 
fecting studies of the microscopic 
constituents of steel The results of 
these studies are coordinated to de- 
velop steels of definite hardness and 
tou^ness for specific applications in 
the home and factory, and on rail- 
roads, ships, planes, and automo- 
biles 

Like the Bnnell, Rockwell, Vick- 
ers, and other traditional hardness 
testers, but on a much finer scale, 
this device operates by indenting 
the polished surface of a steel 
sample Its diamond-point penetrator 
under a load of a very few grams 
leaves a square mark which can 
rarely be seen by the naked eye The 
diagonals of this tiny square in- 
dentation are measured in microns, 
or thousandths of a millimeter, and 
this reading related to the load 
placed on the penetrator so that 
hardness may be computed 
Preparation of the sample of steel 
whose hardness is to be measured 
requires elaborate care A small 
sample, which may be mounted in 
plastics, is ground and finished 
with polishing paper, care being ex- 
ercised so the grinding efiect does 
not extend below the surface Then 
it is polished on wet lead laps Al- 
ternately, the sample is polished to a 
mirror finish with a soft abrasive 


so finely divided that when shaken 
in water it will take a half hour to 
settle, and then lightly etched with 
acid to bilng out the gram boun- 
daries This dual process is con- 
tmed until no disturbed metal is 
observed under the microscope 
The operator of the micro-hard- 
ness tester places the prepared 
sample undei the microscope on a 



Pyromidol diamond point of ponntro- 
tor II cut to on ongle of 136 doeroos 



UhiftniUonj oourUty BUIm SCmI Oorporaita- 

After itotl groin to be tested hot been selected under the mIcroKopt (right), 
spocimen on movobfo bed plotc it tronsferrcd to peitetrotor mochoniim (left) 
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Fofigue reiUr, shown at left, compresies three yeori' wolking into ten doys 


movable bed-plate and selects the 
gram or area to be tested When 
this is determined, the sample is 
transferred to the penetrator mecha- 
nism The penetrator arm, balanced 
with its adjustable weight sus- 
pend on knife edges, slowly bears 
down its weight to make the indenta- 
tion 

After the indentation has been 
made, the sample is moved back 
under the microscope and examined 
Depending on the hardness of the 
sample, indentations may lange un- 
wards of two microns in depth, 
which Is proportional to the diago- 
nal of the squaie indentation This 
too is measured in microns, one mi- 
cron equallmg roughly forty mil- 
lionths of an Inch The device makes 
possible the measurement of hard- 
ness gradients within areas too small 
to permit satisfactory exploration 
with any of the usual testeis 

The micro-haidness tester meas- 
ures with amazing accuracy the 
hardness of the hardest steel con- 
stituents This IS necessary to know 
the degree of hardness of steel grains 
themselves, and of the iron and 
other alloy carbides The mecha- 
nism consists of the indenter with 
a square-base, 138-degree diamond 
pyramid penetrator, the mechanical 
stage for holding the specimen, a 
microscope capable of magnifying 
the test held 500 to 1500 times, and 
a control box All parts are as- 
sembled on a heavy cast-hon plate 
supported by steel legs which rest 
on insulated wooden blocks to mini- 
mize effects of vibration present in 
the buildmg As many as 60 in- 
dentations may be made automati- 
cally at predetermined time inter- 
vals for surveying tiny gradients, 
which may have an important in- 
fluence on the behavior of a fabri- 
cated product such as a weld 

ARTIFICIAL LEGS 

Teifed Under 

Acce/erofed Conddions 

M AKING an artificial leg *‘walk” at 
the rate of 3,000,000 steps in ten days 
— the equivalent of three years of 
normal wear, a fatigue tester will 
permit faster testing and develop- 
ment of improved artificial limbs foi 
this country’s 20,000 veterans and 
85,000 war workers who have had 
amputations 

A 300-pound load, over one 'and 
a half times that of the average man 
is shifted continually from heel to 
toe of the foot of the artificial leg 
at a rate of four complete cycles a 
second, which means that the leg 
actually is **runnmg” as fast as the 
swiftest athlete Thus the amount of 
punishment it would take over a 


period of years is concentrated into 
a few days or weeks 

The machine was designed by 
William E Dunshee, John F Hopp, 
and LeRoy Barnes, research associ- 
ates m mechanical engineering Their 
work was done under a Northwest- 
ern University program of research 
in artificial limbs for war veterans 

The research in which the fa- 
tigue tester will be used includes 
study of the strength and dura- 
bihty of ankle and knee mechanisms, 
plastics shanks, and plastics cement 
used to 30 m the parts 

In one test, the durability of arti- 
ficial leg fittings used at Army ampu- 
tation centers was demonstrated 
when a leg with the fittmgs com- 
pleted 7,190,000 steps without fail- 
ing, or the equivalent of seven years 
of normal wear 

Knee and ankle mechanisms of 
light metal alloys may be the paits 
most susceptible to wear, as evi- 
denced by tests of another model in 
which the plastics shank remamed 
intact after 4,800,000 steps, but the 
metal knee cracked after 600,000 
steps and metal bearmgs m the 
ankle after 410,000 steps An experi- 
mental plastics limb now under test 
has undergone 5,300,000 steps with- 
out failure 

Strain gages that translate pres- 
sure into measurable electric cui- 
lent are attached to various parts of 
the limb to record the exact piessure 
and tension m each part Although 
the over-all load is 200 to 300 pounds, 
some parts of the knee and ankle 
mechanisms are so small that pres- 
sure concentrated on them is some- 
times as high as 0500 pounds per 


square inch The load on other paits, 
tests showed, are as low as four 
pounds per squaie inch A major 
problem is to design the limbs so 
that pressuie is moie equalized 
Preliminary tests indicate that a 
combmation of iiveting and bond- 
ing (plastics cementing) is the 
sliongest means of connecting joints 
and that new plastics parts show 
promise of great strength No plas- 
tics part of any limb has failed yet 
in the fatigue testmg machine 

LIGHTWEIGHT MOTORS 

Made Posstble by New 
Magnetic Alloy 

Carrying moie magnetism than any 
othei alloy practical for use in mo- 
tors and geneiators and tough 
enough to withstand intense vibra- 
tion, a 35 percent cobalt, 64 percent 
iron, 1 percent chromium alloy will 
make possible compact electric mo- 
tors and generators an estimated 10 
pei*cent smaller and lighter than 
those of equal power now built for 
airciaft This is so, because the high 
magnetic saturation point of the 
alloy, called Hiperco, will permit the 
design of motors with less metal 
for the same powei, or more powei 
from the same amount of metal 
The combmation of 35 percent 
cobalt with iron gives the highest 
magnetic saturation point of any 
known metallic material, and the 1 
percent chromium is added to make 
the alloy workable 
The new alloy is the result of 20 
years* research by Westinghouse re- 
search engmeeis, with the final diffi- 
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culty of brittleness being overcome 
only recently Earlier samples of 
Hiperco were too brittle to be of 
great use However, a method of 
rolling was devised which enables 
production of a tissue-thin strip of 
metal tough enough to withstand 
intense vibration and yet ductile 
enough to be bent double without 
breaking 

Formerly the metal was “hot- 
1 oiled'" and allowed to cool slowly 
but, unlike ordinary iron and steel, 
cobalt-iron becomes brittle when it 
cools m this manner It has been 
found that brittleness can be avoided 
either by quenching the aUoy m cool 
water, or by continuous rolling 
while the hot metal cools 

Now, with the quenching method 
jn use, Hiperco ingots aie rolled into 
slabs two to three inches thick, re- 
heated to a high temperature, and 
lolled again to a thickness of one 
tenth of an inch As* the sti ip 


emeiges from the last set of lolls, 
it plunges into a trough of cooling 
water 

The sudden coolmg makes the 
metal so strong and workable it 
can be coiled like wire, whereas 
formerly it could not be bent at all 
The cool metal then goes through a 
“cold rolhng” process which can 
further reduce its thickness to as 
little as one two -thousandth of an 
inch For most motor and generator 
applications, however^ a thickness of 
approximately one two-hundredth 
of an mch is sufficiently thin 

Even though cobalt is a high -cost 
material, most of which must be 
imported from Africa, Hiperco will 
be of value wherevei smaller and 
lighter motors and generators are 
economically important 

Mineralogists now are seaichmg 
for new supplies of cobalt in the 
United States, Canada, and China 
If they should find a sufficient sup- 


ply, Hiperco might replace other 
metals in many types of motors and 
generators Today, however, its 
cost limits its use to such appli- 
cations as aircraft where savings in 
weight and size are important from 
an operating cost standpoint 

HOME SOUND SYSTEM 

Serves as Radio and Record 

Player, Is Built into Walls 

Engineered to be a functional part 
of a home, a built-m i adio and 
sound system consists of four major 
parts a portable tuner, an ampli- 
her, a record player, and one or 
more speakers, plus an antenna and 
the necessaiy wirmg to connect the 
various units The portable tuner, 
about the size of a cradle telephone, 
IS the only part of the system which 
appears m the room All other units 
aie concealed in the walls or other 



Tuning unit of new sound system (upper left) con be used m ony room having o speaker and tuner outlet Amplifier unit, with an 
output of 15 wotts (upper right) can be located in any out-of-the-way place The high fidelity speakers (lower left) are concealed 
in recesMi in the wall, ond cover the entire range from 30 to 15,000 cycles Block diagram (lower right) shows lyitcm's flexibirity 
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suitable space The amplifier unit 
can be placed in a closet, the base- 
ment, or the attic By eliminating 
the costly cabinet, a considerable 
saving is achieved 
Simplification of both the wiring 
and installation requirements for 
the Reeves Soundcraft Radio sys- 
tem makes it possible for the builder 
and a competent electrician to incor- 
porate the various units into any 
home The speakers and their con- 
nections are mounted on a panel 
for easy installation, while special 
outlets to receive the plug-in Jack of 
the tuner can be provided, where 
desired, in rooms that have speakers 
For each speaker location, an on- 
off switch is available for listening 
CO a program that is tuned in by the 
portable station selector m another 
rooHL The record player plays 
through the radio amphfier but is 
controlled at its location independent 
of the radio timer 

fOWOER METAL BEARINGS 

Wear long Without 
Adc/rttonat Lubrication 

Despite severe usage, Americans 
may expect a great increase in the 
useful life of home appliances, farm 
machines, automobiles, airplanes, 
and factory machinery as the re- 
sult of new developments and im- 
provements of self-lubncating bear- 
ings which in tests have completed 
the equivalent of 14 years of con- 
tinuous operation with no per- 
ceptible diminution of oil supply and 
a minimum of wear on the bearmg 
metal made from powdered metals 
Oilltc bronze precision bearings 
made by The Chrysler Corporation, 
permit use of lower bearing cleai- 
ances than is possible with solid 
cast bronze thereby assuring quiet 
operation and greater bearing life 
These bearmgs can be made to 
many desired specifications as to 


physical properties and chemical 
composition. Wtfii proper design, 
Oilite bearings have carried loads 
exceeding those under which cast 
bronze and hardened steel have 
failed 

Other advantages of the self- 
lubricating bearings include elimi- 
nation of oil dnppage and the fact 
that there is now a large supply 
of the metal powders from which 
they are made 

GASOLINE PROM GAS 

Seen Economically Possible, 

With Fluid Caf-Crocking 

Due to the utilization of certain 
principles developed in the fluid 
catalytic-cracking process, conver- 
sion of natural gas into gasoline is 
now economically competitive with 
production of gasoline from petro- 
leum, it was reported at a recent 
American Gas Association meeting 
Also, it was declared that produc- 
tion of gasoline fiom coal is practi- 
cal but not now, m general, com- 
petitive with production from crude 
oil The development of coal con- 
version processes;, however, is con- 
tinuing 

ELECTRONIC ANNEALING 

fnereases Speeds and Loy^ers 

Costs in Milk-Can Fabrication 

Adoption of electronic heatmg m 
the manufacture of milk cans at the 
Buhl Manufacturing Company, has 
resulted in Increased production of 
cans, lower manufacturing costs, and 
a more durable finished product 

Prior to the installation of two 
five-kilowatt General Electric elec- 
tronic heaters, the entire breast of 
a milk can had to be annealed in a 
gas-fired fiumace, although only the 
neck of the can needed to be heated 
Then the can had to be pickled to 



Courtesy Ocnersl Electric Company 

In 12 seconds the milk con s neck 
II brought to o red hot temperoture 


remove the scale before finishmg 
With the new method, it is pos- 
sible to anneal as little as an inch 
of the neck of the can The piece 
can be brought up to a red tempera- 
ture in 12 seconds Since the heater 
has a two-positlon transfer switch, 
one piece can be heated in one 
heating position while the other po- 
sition IS being unloaded and re- 
loaded At the end of the heating 
cycle, the power is transferred from 
one heating position to the other 
by the throw-over switch 
The electronic heater is located di- 
lectly m the production line As a 
result one operator can anneal more 
cans with the present system than 
two men using the former method 
which necessitated removing the 
cans from thto production line, mov- 
ing them to the annealing furnace 
pickling them, and returning them 
to the line 

RUNABOUT BODY 

Easily Formed of 
Durable Laminate 

SPECIAL interest to automotive 
and aircraft manufacturers and 
other industries using semi-struc- 
tural parts, is a new appbcation for 
plastics — the body of an electric 
runabout, called the Autoette The 
body section for this vehicle, with 
an area of approximately 20 square 
feet, is laminated Fiber g' as which 
has been impregnated with Ameri- 
can Cyanamid’s Laminae resm The 
one-piece structure is molded mto 
complicated, curved forms 
The Autoette body, manufac- 
tured by the Triangle Boat Com- 
pany, is adaptable to use in indus- 
trial plants as well as for local, per- 
sonal traveling The original design 
called for an all steel frame, but the 
manufacturers of the Autoette have 
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recently nwitched U> laminated plas- 
Uca The fact that a la^e section 
can be molded over an biexpenalve 
form, plus the weather resistance 
and general durability of this type 
of construction, were largely re- 
^nsible for the change 
Actual technique of manufacture 
of the laminated plastics body con- 
sists of laying up Lammac resin Lm- 
piegnated Flberglas over 4 male 
mandrel which has previously been 
covered with cellophane, curing, 
and then repeating the process with 
additional layers The fimshed body 
IS painted and is said by the manu* 
facturer to be durable and resistant 
to weathermg and denting 


HINIRAL DEPOSITS 

Located By 
Analysts of Cloy 

A TECHNIQUE for discovering min- 
eral deposits which has given early 
evidence of bemg able to add sub- 
stantially to the nation’s dwmdllng 
mineral resources has been reported 
by Paul F Keir, professor of 
mineralogy at Columbia University 
and president of the Mmeralogical 
Society of America 
The technique is known as “al- 
teration study” and involves the 
careful study of the clays found 
in the vicinity of mineral deposits 
Particular attention, according to 
Professor Kerr, is paid to the proc- 
esses of nature that have destroyed 
original rocks and left m their place 
clay and various other types of al- 
teration minerals These alteration 
mmerals constitute the clue that 
leads to the mineral deposit 
The alteration study method has 
been in use by Professor Ken and 
othei s m the southwestern states 
for the past five years As a result 
of work with Columbia geology 
studwita in co-operation with vari- 
ous zmrung firms, considerable suc- 
cess has resulted from the method 
When the alteration study tech- 
nique is developed to its expected 
possibilities, it will give the mining 
industry a valuable weapon in the 
fight to increase the rate of mmeral 
discovery 


COLOR TELEVISION 

Electron/cally Produced 

By Splitting Light Beams 

\A/ithout rotating disks or other 
moving parts, a new color-slide 
television camera produces full- 
color television pictures by all elec- 
tronic means. camera, recently 
demonstrated by its developers, the 
Radio Corporation of America, pro- 
duces signals from 35-mm Koda- 



Af iht comtro, light from colhode ray 
tubtt passes through color slide The re 
suiting imoge is separated into Its com- 
ponent colors, and each color Is then 
reflected to a photo-electrc tube where 
It 11 chonged to electrical signals 

chrome slides Transmission of the 
picture on the slide is achieved in 
natural colors when a light beam 
from a kinescope Is focused through 
the slide and separated into com- 
ponent colors by a system of min-ors 
and photoelectric cells 
Each of the three resulting images 
— led, blue, and giecn — is of the 
same number of transmission lines, 
that IS, 525, also, the horizontal 
scanning rate and the pictuie repeti- 
tion rate of 30 pictuies per second 
iS the same as in present commercial 
television broadcasting 
The receiving set is equipped with 
three three-mch kinescopes, which 
separately receive the signals repre- 
senting red, blue, and green This 
trio of kinescopes Is called a Tnno- 
scope From it the three color imqges 
are optically projected into a com- 
posite picture which appears on a 
15 by 20-inch screen in natural 
color, free from flicker, color fringes, 
or break-up of color 
By this new advance m television, 
simultaneous color transmission, 
instead of sequential transmission, 
color by color, is adiieved 


HIOHWAY STANDARDS 

Probably Will Change Little 
During the Coming Year 

Despite accelerated repair and new 
construction activities m every state, 


the nation’s 300,000 miles of paved 
highway will incorpoiate few engi- 
neering changes this year, in the 
opinion of T R Johnson, general 
manager of the Amencan-Marletta 
Company’s Keystone Asphalt divi- 
sion 

Releasmg a summary of highway 
pavement specifications obtained in 
co-operation with state highway of- 
ficials, Mr Johnson revealed that 
only ten states contemplate any 
changes in highway standards dur- 
ing 1947 

Amplifying information secured in 
the nation-wide survey, he declared 
“In the move toward national engi- 
neering standards for State and 



At rucoivor, imoget from tho throo 
kinttcopot ort cost onto mirror and 
rofiteted to icrten whero they lupar- 
impoM, reproducing scene in color 


Fedeial sponsored highways, only 
the expansion joint has made ap- 
preciable progress, with 38 states 
acceptmg the principle that expan- 
sion ]omts are essential ” Expansion 
joint spacing ranges from 60 to 600 
feet, with contiguous New Mexico 
and Arizona lepresenting the ex- 
tremes The average spacing for 
highway expansion joints is approxi- 
mately 200 feet 

Pi eformed mastic board and 
pouied rubber asphalt contraction 
joints at spaclngs of 15 to 20 feet are 
specified in 90 percent of the states 
leportmg definite standards Asphalt 
and fiber are the preferred expan- 
sion joint materials, with cork, steel, 
wood, sponge rubber, and cotton- 
seed hulls being used in a few re- 
gions 

Curmg processes also are ap- 
proaching national stiandardizatlon, 
with 33 states approving the mem- 
brane cure techniques 
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New Products 

and Processes 


SELF-SOLDERING TAPE 

Supp/ies Own Heo^ 

N^eds Neither Torch Nor Iron 

3olderino splices in electrical wiring, 
and similar small soldering jobs, can 
be accomplished without the use of 
either an iron or torch with a recently 
developed self-soldering tape Made 
with a strip of regular solder on one 
side and a strip of flexible, flammable 
plastics on the other, the tape assuies 



Tope IS ignited with match or lighter 


a perfect soldering job, greatly speed- 
ing and simplifying the usual process 
To use, a piece of the tape is pressed 
firmly around the entire length of a 
flux-coated splice Then the plastics 
strip is Ignited with a match or cigar- 
ette lighter The intense heat fiom the 
burning plastics not only melts the 
Bolder, but also thoroughly heats the 
work, allowing the solder to flow freely 
into the joint When the flame bums 
out, the soldering is completed Even 
in the most inexperienced hands, there 
is absolutely no danger of a cold - 
solder joint The tape, called Neat-N- 
Nlfty ^If-Soldering Tape, is offered 
by the W B Franklin Company in a 
kit containing also a supply of flux 
and full instructions 

SHRINKPROOF RAYONS 

Withstand Heat and 
Are Easily Handled 

^^ssuiUNG no more than 2 percent 
shrinkage or stretching, a newly de- 
veloped process permanently stabilizes 
viscose rayons Commercial finishers 
licensed to use the process have already 
begun turning out stabilized rayons 
and, bearing the trade mark Sanforset, 
the treated fabrics are expected to be 
available m the fall 

The process, called BR-I Stabilizing 
Process by its developers, Cluett, Pea- 
body and Company, eliminates many of 


rayon's most serious disadvantages 
Permitting the fabric to be washed 
without special handling the expense 
and bother of dry-cleaning are avoided 
Ironing the treated rayons is also great- 
ly simplified 

The results achieved by the BR-I 
process of stabilization are permanent 
it is claimed, because there is nothing 
introduced into the fabric to wash out 
The “hand” of the fabric is not changed 
and any desired finish may be obtained 
It also is easier to handle on the cutting 
table 

Multiple laundering tests indicate that 
the wash durability of the stabilized 
fabrics was actually greater than that 
of untreated fabrics There is no need 
to “baby” the treated garment in wash- 
ing and it will retain its original fit 
whether washed at 100 or 212 degrees, 
Fahrenheit 


MAGNETIC COMPARATOR 

Has Four Ranaif, Uses 

No Vacuum Tubes 

A COMPARATOR gage, which is of the 
electromagnetic type, having no vacu- 
um tubes or other components of lim- 
ited life, has four ranges of magnifica- 
tion (selected by means of range 
switches) so that a single gage is suit- 
able for a wide range of gaging ap- 
plications from checking gage blocks to 
production inspection of machined parts 
Three models of the gage, a product of 
the Merton Instrument Company, are 



Pits wide rongt of gaging opplications 


available, calibrated in either iSigliih 
or metric units Model 10 has a gaging 
range from 0 000001 to 0 0004 inch Model 
20 has a range from 0 000010 to 0 005 
inch- Model 30 has a range from 
0 00005 to 0 020 inch The spindle pres- 
sure is adjustable ahd calibrated from 
4 ounces to 2Vii pounds and the head 
can be rotated at any angle about the 
column or In the vertical plane The 
head can be removed for special setups 
if desired The gage has only two mov- 
mg parts the spindle, which la sup- 
ported in flexuie, and the pointer, which 
IS mounted on jewel pivots This as- 
sures millions of gaging operations and 
years of service without maintenance 

A complete line of accessories is 
available such as large anvils, stops, 
flat tips, over-hang supports, V-anvils, 
and so forth, for accurate measure- 
ments of parts of all shapes and mate- 
rials 

FINISH GRINDING 

Operohon E/iminafed by 

Carbide Tool 

Eumination of the need for a final 
grinding operation together with in- 
creased production speed and a ten- 
fold increase m life between grinds of 
tools, has been achieved through the use 
of standard Carboloy turning tools in 
place of high-speed steel tools on a 
facing operation in a large manufac- 
turing plant 

The operation consisted of facing 
plunger pins of S A E 1035 bar stock 
The manufacturer reports that, with 
high-speed steel tools, some 1000 pieces 
were ^faced between grinds Moreover 


PLUNGER PIN 



Sketch of facing tool in use 


the end of each plunger pin had to be 
ground in order to obtain a satisfactory 
finish 

When standard Carboloy T-41 tools 
were installed in an effort to speed 
production, the tool life between re- 
sharpenings jumped to 10,000 pieces 
Furthermore, the new tools produced 
a degree of finish on the pins which 
made the final grinding operation un- 
necessary The tools were tipped with 
Carboloy Grade 78, a type of carbide 
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possesung high wear resistance The 
only special tool grinding required to 
dt the standard tools to this job was 
to increase the front relief angle from 
7 degrees to between 25 and 30 de* 
grees in order to clear the work 

Facing was perfomed on a Brown and 
Sharpe Automatic Number 00 Feed 
was 0018 inch Depth of cut varied 
fiom 002 to 005 inch The machine 
speed was raised to 3300 revolutions 
per minute — which was maximum for 
the machine — giving a cutting speed 
of approximately 200 surface feet per 
minute 

INSECTICIDE SPRAYER 

£lecfncatly Operated, 

Has No Moving Ports 

RepRESENTiNG 8 new principle of in- 
sect control, an Aerosol gun’s opera- 
tion is unusual in that it has no mov- 
ing parts and does not employ steam 
The gun automatically converts Aerosol 
concentrate to gas by means of a ther- 
mostatically controlled heating process 
Electrically operated (115 volt a c -d c ) , 
it weighs but 6 pounds, Is 12 inches long 
and 9 inches high The case is of molded 
plastics and all parts are entirely self- 
contained To operate, the filler cap is 
removed- from the back plate and a 
charge of concentrate poured in A few 
mmutes of heat are required to change 
the liquid to a gas after which the Com- 
mando Aerosol Gun, a product of May- 
fair Industries, Is ready for several 
hours of operation Sufficient pump 
pressure results to discharge the dry 
gas eight to ten feet with a fog that is 
not readily dissipated 

The dry gas is deadly to cockroaches 
mosquitoes, flies, bedbugs, spiders, 
moths, fleas, ants, silverfish weevils, and 
many other insects Reported as ncm- 
toxjc by the American Research and 
Testing Laboratories, it leaves no oily 
film or unpleasant odor and will not 
contaminate food products 

SPIRIT LEVEL 

Of Acrylic Plastics, 

Indicates Six Arigles 

P ocKET-siZED, a new spirit level, 
molded from transparent Plexiglas, is 
light-weight, sturdy, and shock re- 
sistant A result of the combined engi- 
neermg efforts of Lawco Plastic Prod- 
ucts Company and Sobenite, Inc , the 
spirit level indicates six different angles 
22*^ 30, 45, 60, 90, and 180 degrees To 


simplify the identification of these 
angles, the degree of each angle is 
molded into the plastics, and different 
colored fluids are employed for each 
indicator The close tolerances used In 
the molding process eliminate the need 
for adhesives to hold the dime-sized 
indicators in place All parts of the level 
are molded simultaneously in a seven- 
cavity mold 

KNURLING TOOL 

Produces Various Patterns 

Without Changing Knurls 

^^DAPTABLE to any engine or turret 
lathe, a cam -action retractable knurl- 
ing tool will rapidly knurl long, thin 
work and will clear threads, pilots and 



Takes work up to two inch diameter 


other sections of the same diameter as 
the portion to be knurled Made by the 
Universal Vise and Tool Company, it 
can be instantly adjusted to any diam- 
eter up to two inches the cam-action 
retracting mechanism is self- locking to 
free the operator’s hands while the tool 
IS feeding Formation of different knurl - 
patterns without changing the knurls 
is possible and the use of standard 
knurls permits easy rcpldcement 

PRECISION PLUMB BOB 

With Minute Adjustment 

Promotes Speed and Accuracy 

A QUICK -ACTING, precise plumb bob for 
use by carpenters, mechanics, construc- 
tion men, surveyors, and so on, has 
a rotatable reel at the neck Cord is 



Each ongle is clearly morked 



Forged brass, steel tipped 


reeled off to the approximate length 
wanted, and then slipped into a hook 
on top of the neck, which holds bob ex- 
actly centered anywhere on the cord 
The bob can then be minutely adjusted 
up and down simply by rotaUng the 
spool When not in use, the spool and 
hook hold the cord neatly and securely 
in place, even with the bob carried 
loose in a tool box Rugged and simple 
m construction, there is nothmg to get 
out of order, even when working in 
wet mines 

Carefully engineered and thoroughly 
field-tested, this Micro Plumb Bob 
IS constructed of dense, forged brass, 
with a steel point, heat treated for 
toughness and hardness The popular 
10, 12, 14, and 16 ounce sizes are 
available, and each bob is supplied with 
tool-steel pm, cord, and an additional 
precision point 

VULCANIZED STARCHES 

Resist Swelling Action 

Of Heat and Chemicals 

Having countless potential applications 
in industrial fields, “vulcanized” 
starches are resistant to the swelling 
action of heat and chemicals and are 
available with various degrees of non- 
swelling and non-gelatinizing charac- 
teristics Wide-spread use of the par- 
tially treated starches, produced by 
National Starch Products, Inc , is sug- 
gested by a number of possible appli- 
cations such as in printing thickeners in 
textile operations, certain creams in 
cosmetic fields, electrolyte carriers in 
dry -cell batteries, or as ingredients for 
canned soups In the printing and paper 
trades, these materials, known as Vulca 
starches, are adaptable as dusting pow- 
ders, beater sizmgs, or as additives to 
tub sizings 

The completely vulcanized starch 
known as Vulca-lOO answers industrial 
requirements for an inert, non-toxic 
organic filler or ingredient It can be 
cooked in boiling water or a 5 percent 
alkaline solution without increasing its 
average granule size more than five 
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microns Approximately neutral in wa- 
ter auipension, the starch settles after 
cooking, because the granules are not 
appreciably swollen or ruptured 

The product u non-toxic and is not 
rapidly hydrolized by acids or enzymes 
Steam sterilization makes no essential 
change in any of the properties of 
Vulca-100 

POST TURRET 

E/iminofes fteseffmg by Holding 

Four Tools Simultan 0 ously 

Costly set-up time and down time in 
general tool room lathe work is vir- 
tually eliminated through use of a 
new tool post turret Bolted firmly in 
place on the lathe, this tool post turret, 
produced by the Crozier Machine Tool 
Company, holds any four tools simul- 
taneously, thereby doing away with re- 
setting and recentering of tools in 90 
percent of work operations 

Indexing is accomplished simply by 
‘‘opening" the handle and revolving the 
turret manually The pre-location is 
determined automatically by a powerful 
detent mechanism without the operator 
having to feel for the correct position 



No neod to feel for correct position 


When the turret has been revolved to 
the desired tool, the handle is "closed " 
No auxiliary operations are necessary 
— no pins to pull or levers to throw 
Close indexing la maintained by hard- 
ened pins closely fitted into holes in 
the hardened body 

WING NUTS 

Mode Self'Locking 
With Nylon Inserts 

F EATURIMG an elastic nylon locking col- 
lar, a self-locking wing nut has been 
developed to answer design require- 
ments calling for the convenience of e 
wing nut plus the ability to lock in 


position anywhere on a bolt or stud 
Potential applications of the self-lock- 
ing wing nut exist on household ap- 
pliances, children's toys, garden equip- 
ment, folding chairs, furniture, offi^ 
equipment, automobiles and trucks, in- 
dustrial equipment and special ma- 
chinery of all kinds 

The wing nuts, produced by the 
Elastic Stop Nut Corporation of 
America, are available in four diam- 
eters with both fine and coarse threads 
Machine screw sizes, in fine threads, 
are 8/32. 10/32, and 12/28, with the 
fractional size of 1/4-28 Coarse thread 
sizes are 8/32, 10/24, and 12/24, in ad- 
dition to 1/4-20 

The locking torque characteristics of 
these wing nuts have been tested under 
severe conditions and they have shown 
retention of locking effectiveness 
through 200 applications and removals 
The wing nuts are made of die-cast 
zinc, with all nuts in regular produc- 
tion supphed in plain finish Nickel 
plating can be furnished on special 
order 

OXIDIZING COMPOUND 

Gives Silverware 

Antique Appearance 

P RoauciNG a black to gray oxidized 
finish on sterling silver, silver-plated 
flat ware, or hollow ware, a compound 
known as Platln-Nig, product of the 
Hanson- Van Wlnkle-Munning Com- 
pany, gives that antique look to the 
treated pieces No electric current b 
required for the process The work is 
simply dipped Into the easily prepared 
solution and then high-lighted for the 
desired light and shadow relief 

PORTABLE POWER BURNER 

Con Procfuce ?5-Foof 
Flame of 2000 Degrees 

Answernc the need for a large, port- 
able, self-contained piece of equipment 
to provide a hlgh-temperature flame for 
industrial work is a power-driven 
burner which is self-starting and has 
no chains, belts, or gears 

The burners used on this unit make 
possible working in a vertical as well 
as a horizontal position without affect- 
ing the volume or density of the flame 
By regulating the air and fuel valves, 
any type and length of flame can be 
produced from six inches up to 15 feet, 
with temperatures up to 2000 degrees, 
Fahrenheit The burner, produced by 
Aeroil Products Company and Schramm, 
Inc, operates on kerosme or any oil 
up to Number 3 fuel oil 


Although this model was originally 
designed as a weed burner for agricul- 
turalists, high-way engineers, and rail- 
roads, It hu many uses in Industry, for 
such work as stral^tening, bending, 
shrinking, and expandiifg, skin drying 
foundry molds, heating plates, ribs, 
and girders , and for general repair 
work 

SIGNALING TIMER 

Opens or Closes 
Control Circuits 

OoMMAMDiNG visual and audible at- 
tention the instant a pre-selected time 
interval is completed, a signaling timer 
provide*? for automatic closing or open- 



A buzzer sounds ond pilot tight goes 
out when time intervol is completed 


ing of a circuit at the end of elapsed 
time, and operates additional buzzers, 
bells, or lights at remote locations 
When the pointer on the timer is 
manually set to the required Interval 
shown on the dial, a circuit is closed 
which operates a pilot light indicating 
that the time Interval has started Hie 
moving pomter revolves counter-clock- 
wise toward zero, at any second dur- 
mg the Interval the exact time elapsed 
is shown on the dial When the interval 
18 completed, an audible alarm sounds 
and the pilot light goes out The buzzer 
continues to sound until the toggle 
switch on the timer is snapped to "off" 
position or the timing interval is again 
started by moving the pointer knob 
Two sockets are provided on the 



CloM-up of tke power buniot witfc two torcbes 




Uttort^ purpOM of Sdontifk Am*rftott 
b to provfcfo ffi roocbrt wKh fhoofiht* 
provPfclnp fooh^ ortldM ood tKortor 
ltdmi on oil phoiei of Induitrtol toch- 
nokgy In ovofy com tho motortol U 
drown dlroctfy from Industry HmK 
Th« Edhor b« gfod to rofor In- 
tofoftod roodors to original sourcot 
ond, whon ovollobU, to oddltlonol 
tltoroturo, giving further dotolls of 
a more tpoclolliod noturo 


side of the case^ one for normally open, 
and the other for normally closed cir- 
cuit control They provide for connec-* 
tion of additional lights or alarms 
Rapid resetting of the pointer knob, 
when the same time interval is to be re- 
peated indefinitely, is afforded by a 
quickly adjustable back stop 
This timer, a product of the Industrial 
Tuner Coiporation^ Is enclosed in a 
metallic grey case, 5 by 5 by 3Vi inches 
deep and la readily attachable to any 
wall or panel or standard switch box 
It operates on alternating current, 115 
or 230 volts, 25, 50, or 60 cycles, voltage 
and frequency to be specified The mo- 
tor is slow speed, self-starting syn- 
chronous type Pure silver contacts are 
used throughout Connection to the 
Ime is mjade with line cord Voltage, 
frequency, and switch rating are plainly 
indicated on the name plate 


SMOKELESS HEATERS 

Prove ffflcienf 
h Field Tests 

Commercial models of a smokeless 
heater have undergone practical field 
tests in four major cities — Chicago, Cin- 
cinnati, Indianapolis, and Pittsburgh 
Early reports indicate that these 




Today, war worries have been succeeded 
by an atomic turmoil Far-reaching 
changes have always followed wars— 
and the mao who has kept pace always 
Comet out on top 

Come what may, one need is never 
completely filled— the need for compe- 
tent executives to direa business and 
industry In tumultuous times Like those 
of today, this demand multiplies Right 
now, the outlook for ambictous men is 
brighter than ever before— if they have 
the training to take advantage of op- 
portunities 

The training needed is not narrowly 
specialized, but goes broad and deep, 
probing the basic principles that underly 
all business It provides the knowledge 
that enables men to direct the activities 
of others not in one department or one 
kind of business, but in any business It 
supplies the ^*kaow bow’' that enables 
top executives to manage any business 

Hqw to get such executive training 


Takes months instead of years 

This knowledge takes years to acquire 
by ordinary methods Through Institute 
training, the process is concentrated and 
thus finished in a matter of months. It 
does not interfere with a man's present 
position, being taken at home, during 
spare hours More than 430,000 men 
have subscribed, many call it **a turning 
point in their lives ** 

Many prominent contributors 

One reason why the Institute Course is 
so basic, thorough and scientific is found 
in its Ust of prominent contributors 
Among them are such men as Thomas 
J Watson, President, International Busi- 
ness Machines Corp , Frederick W 
Pickard, Vice President and Director, 
E 1 du Pont de Nemours & Co,, Clifton 
Slusser, Vice President, Goodyear Tire 
A Rubber Co , and Herman Stelnkraus, 
President, Bridgeport Brass Company 


Training of this kind is provided by the 
Modern Business Course and Service of 
the Alexander Hamilton Institute The 
Course covers the four maior functions 
of business— Prbduaioo, Marketing, Fi- 
nance and Accounting It turns out not 
accountanu, or salesmen or production 
men, but sxecmtipesl 


FiU in and mail this 
coupon today, and a 
free copy of ^Torging 
Ahead in Business" 
will be mailed to you 



“Forging JUiead in Biisiness“->FREE! 

You can read the Institute's stimulating 
story in the 64-page booklet "Forging 
Ahead In Business." Convenient, time- 
saving, it is offered without cost or obli- 
gauoQ Simply fill in and mail the coupon* 


_JCANDER HAMILTON INSTITUTE 
•pt. 31 71 Wmi 23rd St 
^swYork 10, N Y 

la Cutd* 34 WeUioaton West. 

Toroato 1, Oat. 

Plcaac mail m*, without cost, a copr of 

55 ? 

Name ... 

Firm Name 
BuainaM Addren 
Posldon , 

Home AddfoM 


Alexander Hamilton Institute 
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WHAT ARE GOOD 
FIRST-SURFACE 
MIRRORS? 

A mirror that is brilliant, hard, 
and tamuh-resistant rs a good 
first-surface mirror. 

Does anybody make them? 

The CHROLUMINUM mir- 
rors which we have been making 
at ITHACA for over a decade 
are exceptionally good first-sur- 
face mirrors by this or any defini- 
tion 

Our DUOLUX mirrors for 
semi-reflecuon purposes, and 
RHODIUM mirrors for condi- 
tions of severe abuse, are also 
mirrors of exceptional quality 

Write jot descriptive fMer and 
prices 

High vacuum chambers are used in 

the production of our mirrors 


EVAPORATED METAL 

MIMS CORPORATICJN 

ITHACA. N t V, r O K K 


lieaters are giving smokeless perform- 
ance with high-volatile coals, and 
trouble-free operation Also they re- 
quire less manual attention than con- 
ventional heaters 

In its present size, the Smokeless 
Heater, developed by the Bituminous 
Coal Research, Inc , is designed to op- 
erate for a 12-hour period without at- 
tention, yielding an average of 35,000 
B T u *s an hour For shorter periods it 
will burn up to six pounds of coal per 
hour with corresponding increase in 
heat output 

Laboratory burning tests in the latest 
model, using high-volatile coals, are 
giving excellent performance with 
smokeless operation, it is reported The 
self-feeding principle operates well, and 
'"puffing,*' a troublesome drawback with 
some magazine- feed designs, has been 
eliminated 

Having emerged from the research 
stage with design principles well es- 
tablished, the BCR Smokeless Heater is 
expected to be produced in quantity 
prior to the 1947-48 heating season It is 
believed that these heaters will offer a 
considerable selection in price range, 
capacity, and exterior finish Some com- 
bine the radiant and circulatmg prin- 
ciples of heat transfer while others are 
strictly circulators They are of the 
magazine type with easily operated and 
precise controls, and employ funda- 
mental principles of smokeless com- 
bustion These combustion principles 
can likewiat be applied to warm-air 
furnaces, ranges, and boilers 

Development of the space heater was 
given priority over other type of heat- 
ing equipment because of the vast 
number of them required in cities en- 
acting smoke control legislation In 
Pittsburgh alone, it is estimated that 
53,000 units will be required to replace 
heaters that cannot bum high-volatile 
coal smokelessly 

PLASTICS GEAR HOUSING 

Permits Close Observation 
Of Moving Parts 

DEMONSTRATION model of a spiral 
bevel gear has been created by en- 
closing all working parts of the gear in 
acrylic plastics so that the operation 
of the various parts may be observed 



Spirol btyel gear demonttrotor 


to determine how the gear functions 
In the actual assembly, constructed 
by M L Bayard and Company, Inc , 
all moving parts are made of steel For 
any one predetermined gear ratio, the 
mounting flange and distance from the 
flange to the center of the assembly 
remains constant 

The gear is enclosed in its trans- 
parent housmg by bolting thick ma- 
chined pieces of Plexiglas together to 
form the box- like case Space between 
sections prevents mterference with the 
mechanism, and the gear is operated 
by revolvmg either one of two exterior 
rods connected to the mechanism 


KINK-FREE CORD 

On Trouble Lamp 
Recoils Aufomofica/// 

Equipped with a 25-foot self-rccoiling 
cord, a new trouble lamp is completely 



Impervious to water, oil, most ocids 


flee from the kinks and snarls that 
plague conventional models With its 
cord jacketed m neoprene and therefore 
mipervious to steam, water, oil, grease, 
and most acids, the lamp, known as Re- 
coilo-Lite, IS moveable to any outlet 
and adjustable to any length by means 
of a safety clamp which also guards 
against accidental pulling from the 
socket The cord's retractibility insures 
its long life by preventing the cord from 
dragging on garage or service depart- 
ment floors or from becoming caught 
in industrial plant motors or machinery 
The cord extends from a 43-inch re- 
tracted length to 25 feet It is also 
available in 35-foot lengths Recoilo- 
Lite, produced by the Kellogg Switch- 
board and Supply Cotppany, will be 
sold through mill supply distributors 
and through automotive jobbers 


COMMERCIAL WIRE RECORDER 

Can Be Used With Existing 
Amplifying Equipment 

0EINQ turned out on a mass-produc- 
tion basis, a new magnetic wire re- 
corder has been developed jointly by 
The WiRecording Corporation and 
the Armour Research Foundation This 
recorder Is designed for general com- 
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Sound on wire unit 


mercial use by recording studios, radio 
stations, schools, theaters, industrial 
plants, and other companies operatmg 
public address and recording systems 
Known as the Model B sound-on-wire 
recorder, it is interchangeable with 
most sound*on*disk and sound-on-film 
recording equipment It can be used 
with any suitable amplifying system 
already m operation, and does not dupli- 
cate any of the parts of such a system 
It makes available to an established 
sound system the advantages of high 
quality, low-cost wire recording, by 
the simple interchange of the recordmg 
unit Installation is easily made with 
cables with which the recorder is 
equipped, and operation requires no 
technical knowledge 
The recorder utilizes a fine, stainless 
steel wire, a mile and a half of which 
winds on a qpool 2^! inches in diameter 
and % inch thick, which will record 
continuously for one hour 
Wire recordings are permanent A 
spool may be played hundreds of times 
or stored Indefinitely However, if one 
wishes to use the wire again, as foi 
office dictation, the recording on the 
wire la automatically erased as the wire 
passes through the machine for new 
recording This feature reduces the 
cost of using the machine to an absolute 
minimum wherever re-use is a factor 
Recordings may be edited by cutting 
out the unwanted wire with household 
scissors and tying the ends with a 
square knot The knot will pass through 
the machine without perceptible noise 
Mechanical features of the Model B 
Wire Recorder include a capstan drive 
which keeps wire speed constant thus 
preventing flutter and changes in pitch, 
magnetic clutches which keep wire 
tension constant during recording , a 
cam-operated recording head which 
winds the wire in even layers on the 
take-up spool, and safety switches 
which stop the motor when a spool is 
almost entirely unwound, thereby 
eliminating re-threading 


BETTER SYNTHETIC RUBBER 

Obfomed by Add/f/on of 
Cross-Linking Ag&nf 

Improving the appearance and produc- 
tion efficiency of many rubber products, 
a “super-processmg” synthetic rubber 
makes possible rubber boots and shoes, 


bathing caps, and other articles with 
a bright, shiny appearance produced In 
any color It also Improves the finish 
of tire sidewalls by reducing molding 
blemishes 

This new super-processing member 
of the rubber family is closely related 
to the general-purpose synthetic rub- 
ber, GR-S The product obtams its un- 
usual properties from the addition of a 
“dash” — about 0 5 percent — of a special 
(hemical known as a cross-hnking 
agent After initial trials of the new 
product, fabricating plants announced 
that it IS remarkably easy to handle, 
in some applications it is easier to proc- 
ess than the natural pioduct For ex- 
ample, tire makers report that less tear- 
ing and smoother and better molding 
are encountered in forming tire side- 
walls with the special rubber, developed 
by the United States Rubber Company 

Producers of rubber shoes, boots, 
bathing caps, and hot water bottles 
said they favor it for two reasons It 
gives better retention of embossed de- 
sign, resulting in a smoother finish Al- 
so, pieces of rubber sheet cut from 
patterns shrink much less durmg fabri- 
cation, causing fewer rejects When 
using regular GR-S in making footwear, 
pieces have to be cut a size larger than 
desired because they would shrink be- 
fore being buJt into the shoe 

The super processing synthetic will 
be made in two types, regular and non- 
staining The latter can be used in 
white or light colored articles since it 
contains a non-staimng anli-oxidant 
or pieservative 


SIMPLIFIED SOLENOID 

Has Buift-fn Pusher 
To Broaden Apphcaiion 

GREATLY Simplified constructioii is 
a solenoid which consists of only five 
component parts base armature coil, 



Explodsd viev of solenoid 




The new plastics, light metals, and ol- 
loys which were developed durmg the 
war are rapidly finding their way into 
more and more peacetime products and 
uses Never before have machine toots 
been called upon to perform so great a 
variety of exocting operations on so 
many materials of widely different char- 
acteristics. Modern, versatile machine 
tools are needed for the accurate ma- 
chining of these materials 

Famed for accurocy ond versatility 
modem South Bend Precision Lathes can 
play an important part in your shop 
modernizing program A nearby South 
Bend lathe distributor will tell you how 
-«and why! Write for his name today! 



SOUTH BKNO LATHE WORKS 

BiMMimg mftf LmUt— 9im— IMM 
4«e e. temrnmmm ■wrtR eMtf X«, 


WrH* r#r FRU CaUI*C 

Ca1«l«E 100 O *h*w* In !i*n 
col««- A and m«d«u ol 

foutti »«»Hl LAthM 

wHh* to* la 14 l/a*,and 
Wy»tr«Ut arMl 
th» comirtrt* »*• 
•lUchmvntt atWI MCMtfttl** 
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WAB BABGiUNS in 
LEHSES a PBISHS 

ASSEMBLE YOUR OWN BINOCULARS 
Compittc Opftci* Complete Metol Forts* 
Sove More Thou Regulor Cost 

AEMTB T X I# BI 
VOCULABB Hcrxs 
an uoutoel opportu 
nlty to MOUre « line 
ifi of Blncwalara xt a 
lubaUntlal Mvini ol 
monar Ottered here 
are complete a^ ot 
Optica and MaUl 
Parte tor the Army e 
U~i9 7 X so Blnocu 
lara (M-IB la not the 
waterproot model > 

, Theta componenU era 
new and all reedy for 
aaaembly We supply 
full Inatruetlona Mm 
It 1 aet of Metal 
Parta and 1 Ht Of 

Optica to a ruatumer 

MKTAL PABTB~Bet Ineludca all MeUl Parta — lom 
pletcly finished— for asaemhly of 7 x 50 Blnooulan 
Ho machinlne required Bodtee have been tact^rv 
hinged and covered A sturdy Binocular Carrying 
Casa ii Included with each set of Metal Parts 
Sleek »lt4 B 7 X 00 Metol ParU S35 M PeatpaW 
OPnOB — Bet Inoludca all Lemee and Prisms you need 
for aseembllng 7 x 00 Binoculars These Optics are 
in excellent condition ^ perfect or near perfect - 
and have new low reflection coating 
Btadi tSIU^S 7 X 50 Optica BUM PeetpaM 
170r/CX/ // yox Oxy both the Blaociilar Optic* anri 
the IMaocHtar Metal Fart* your purctia** becom^n 
ntbicet to 30% Fodorol gxtito Tax Bo turc to aii 
amoaxt oocerlno cot to your remHtanct> or vonr 
order cannot be flJIed 

ARMY'S 6 X BO BINOCULARS 

COMPtKTB OPTICB A MKTAL PABTS— Medal 
M-lSAl Waterproof Modrt « x SB Biaoealara Every 
thing you need ready for assembly When finished 
will like a regular factory M ooettng IlOa tu 

1110 The Optics are new In perfect or near perfect 
eondltlon Have new low refieotlon coating Metal 
Parta are new and perfect all mmpletoly finished 
Ho machining required Bodies factory hinged amt 
covered Complete assembly Instructions included 
Sleek #gM-8 t4« M Postpaid 

plae |i M tax — Total — Iti M 
MKTAL PABTS ONLY — Model M 18A1 8x3# 

BJqeeelari No Optics Seme Metal Parts as de 
aorlbed for Sto<dt #S|0>a 

■teek »g» B e X to Metol Parts US M Pestpaid 
OmCB FOB • X to BINOCBLARH (Ko Metal Parts* 
Blight Beconda Cemented and coated 
Btoek #5Ud B 11175 PestpaUI 

tj you buy both the Binocular Optic* and ihr 
Bfapcvlor Mefal Paris your pvrchosf becomes subfecl 
to 20% Federal Bxciir Tax Be sure <o odd amin/H/ 
oooerfnir fox to your remltfonrr or your order caanof 
be filled 

^tJee and Metal raete are Available for MoBorxIars 
BalletlM**?l4^**^^ Per OompleU Details Write for 

MB ITOBCBB gun bight— W ith PoUrlilng Variable 
Density Attachment (Polarlxlng attochmenl alone is 
worth mi^ times the price of entire unit ) 

Steek # BdM IS M PostpaW 

^8xme Dnit Without Folarlclng AiUchmeut 
Steek e§1l-B 

BCmtOT OmOAL bybtkm 


tSM Peripald 

Black Dlastlo body 

•iP® 3 4- With amaVlng 

2? ^ 9.*® Navy I Infra-Red Snlperscopc and 

Bltnalllng Dnlta *■-* - - ■ 

customer 
Btoek »71t-B 


Govt ooet *134 Limit— 1 to a 

MM Postpaid 

MOUNTED PROJECTINO LENA BYSTTM PL 91 44 
mm (Just right for 3B mm Projectors) Speed of 
r *_? Outside dla of mount at one end SO mm 
Length of mount 64 mm 

Btoek A4«|t B MM Postpaid 

IWUNT rOR AltOTE PROJrCTINQ LENS SYSTEM 
Stock ffTlS S II M PoetpaJd 

BATTERY COMMANOEB S PEKISCOPE With Tr( 
Instrument Excellent condition 
wnfth 27<6 Inohea—dtam l*ii inches Cost D 8 
Oovi approximately $175 00 

Uaek »m H M» ee P o B Aadahmi 

TOMBER SIQHTINa STATION - A double end 
?*J**®2f* Instnimont of highest procisloo « ft 
elUppint wt 300 Iba Orig cost $0,850 Conilsts 
Prisma Mirrors Omhi Mvton 
MetM Parts and Klectricsl Qadgtts 
WMk «fl4 B ISbHFOB OUahema 

ACHBOMATIC TELESCOPE OBJECTIVE 
— Wt BO^lnr^^ (Not a war surplus item) The 
Govt. very few long focus Obleettve Lenaes ao 

Bcopes Terrestrial Telescopes etc Not 
Btoek FdlM S ftIM Poetoald 

anujONB OF war bur- 

betJ! few* catalog “*r — 

Ordar by Stack Ha • Sotielactlan Oaayantoad 

ramiXD SMf AGE CO. 

r 0 AUOUlON, NEW JERSEY 


coil locks, and back-stop The armature 
Ib detlgnfid with a built-in pusher, on 
abling the solenoid to do both pushing 
and pulling, greatly extending Its 
adaptability The T-ihaped armature 
of the solenoid, a product of the Prac- 
tical Electric Company, produces 
very effective magnetic circuit, pro- 
viding a high rating The base is 
equipped with an accurately formed seat 
to receive the armature, thus prevent- 
i ing chattering 


ILLUMINATED CLIPBOARD 

Permtts Writing 
fn Poor Lighi 

OoNVCNiiNT wherever writing or 
checking must be done in poorly lighted 
areas is a self- illuminating clipboard 



Stqndord flosklight bulb ti used 


A flashlight bulb in a reflector, set into 
the clip and powered by two standard 
flashlight cells, supplies the illumina- 
tion Backboards of either aluminum 
or masonite are available in two sizes 
—seven by twelve inches, and nine by 
fourteen inches The clipboard known 
as Ray-Rite, is a product of Lennan 
Lights, Inc A convenient switch con- 
trols the light 

SMOKE TESTER 

Measure! Density 

fly Visual Comparison 

Designed primarily for measuring 
density of smoke from oil-burning fur- 
naces, a smoke tester consists of a 
sampling unit, which is attached to the 
smoke pipe of the furnace, and a mo- 
tor-driven vacuum pump which may be 
set at any convenient place near the 
furnace A tune switch mounted on the 
motor base automatically stops the op- 
eration of the UO-volt AC motor after 
a one-nunute interval 

The flue gas sampling tube of the 
sampling unit is inserted into the flue 
pipe through a 7/16 inch hole located 
between the furnace outlet and the 
barometric draft regulator The samp- 
ling unit is then attached to the flue 
pipe by means of an adjustable strap 
A small filter disk is inserted into the 
filter holder of the sampling unit A 
turn of the handwheel at the end of the 
sampling unit closes the filter holder 
and holds flie filter disk firmly in posi- 
tion 

When the lever of the time switch 


A WAR SURPLUS lARQAIN 

yiCHM All lYBIAlUC 

FUEL PUMP 



ADAPTABLE FOR USE ON HYDRAULIC 
SYSTEMS, MILKING MACHINES, COM- 
PRESSORS, PUMPS, SPRAYERS, OIL 
BURNERS, etc, etc 

Originally ooet $45 00 Ueefi by the Air Oorpe to 
drive bemb«r de loar booU gyroeoopee antoMtle 
pUoto etc May be ueed m air or fluid pu 
'or preeiure or vacuum Standard ^ Inch 


thread with InteTchangemble parti WlU pkmp 
7^^ gat BAR to oU per minute et 300 APM 
Bolide air preesure of to Ibe per n In at 1000 
RPM Vacuum will draw M inehit of mere^ 
at 1750 RPM Rum forward or reverM Bell 
aliening vhad Dla eait aluminum bouilng 6x4x4 
inohee Haa atolnlNs alloy ateel vanee and Im- 
peller Made by Bendix Avia Oorp flpUne 
terminal for dlnct drive— readUy replaced with a 
pulley Recommend a U H P or itrooger eltotrlo 
motor aa lource of power Rated capacity 1500 
RPM with high overload factor BpMlal prlM 
for quantity uaeri Send check or money order 
today 


$0.95 


ALL BRAND NEW ORtOf- 
NAL COST 145 M NOW 
ONLY, reetpald 

GROBAN SUPPLY CO . Dgpt SCA 
1522 So MkhioM Ave Chicago 5 Xllliioli 



tbntc 

MivniwiMMun 

casNoweca 

MBOISTBRED BATBm ATTORtfBra 

wMTe vex w weawaTtea ve 

|490 SUB laim. ffttlttlYfl f, I. i 


DIAMONDS.... 

EoononiMl Tools of lodiitry 

Mony production proct»«i con os« 
diomondt with profit — but onfy when 
they ore properly utilizad to obtoln 
maximum reuilti How you con obtoln, 
in one volume, complete ond conclee 
information on induttriol diomonds oiid 
their utee in hordnets tetting, wheel 
dreising, cutting metallic ond non- 
metoflK moteriofi, mochining gloii, 
rock drilling, end wire drowing All of 
this, ond more, in 

DIHHOND TOOLS 

By Paul Qroddnskl 

Teotmloat conoultant Xndoetrlai DUmond 
Review London 

f 4 «e 0 poBtpald 
Order frea 

SOIENTIFIO AMIRIOAN 

U Wad 4Mi StTMt, ftow Yprfi », N. Y 
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Irts«rhng filUr in imokt 


IS pushed Bsainst its stop, the vacuum 
pump starts, drawing flue gas through 
the iUter di^ for one minute at con- 
trolled vacuxim The smoke U carried 
along in the flue gases and is evenly 
deposited on the filter disk, thus pro- 
ducing a visual indication of the amoki- 
ne<?s of the flame The exposed area 
of the filter disk will vary in shade 
from light gray to black, depending 
upon the extent to which the flame is 
smoking 

Immediately after the pump stops, 
the filter disk is removed from ihe 
holder and then compared with the 
smoke disks on a comparator scale fur- 
nished with this product of the Bach- 
-irach Industrial Instrument Company 
By this matching procedure it is a 
simple matter to adjust an oil burner 
to give its highest efficiency 

HIGH-PRESSURE HOSE 

Resfsfs Soaps, Hoi Wafer, 

And Strong Chemicals 

F lcxible hose reinforced to withstand 
a pressure of 800 pounds per square 
inch has been developed for use on 
high-pressure auto washer equipment 
The hose, developed by the United 
States Rubber Company, is constructed 
with a synthetic rubber tube specially 
compounded to resist hot water, soapy 
solutions, and chemicals used to clean 
lars, and is reinforced with two pllet 
nf Ustex, a chemically-treated, high- 
stieng^ textile The cover is made of 
synthetic rubber to resist oU and grease 
encountered on garage floors The hose 
will be made in three sizes— %, and 
‘4 inch inside diameter 

PROTECTIVE PIGMENT 

Inhibits Corrosror? on 

Iron, Sfee/, and Light Alloys 

P ALE yellow In color, barium potas- 
sium chromate has been developed as 
a pigment which possesses a desirable 
combination of properties, most im- 
iwrtant of which Is ite ready release 
of a oorroiion-inhibitlve Ion In the 
presence of water That water soluble 


sulfates and chlorides detrimental 
to the corroslon-inhibi^e properties 
of metal primer pigments U now m 
recognized fact. The new Pigment E is 
singularly low In these impurities 
Paint primers formulated with this 
product produce coatings which have 
shown outstanding performance in pro- 
tecting iron, steel, and the light-metal 
alloys 

The concentration at which Pigment 
E is used in paint composition varies, 
depending on such factors as Intended 
service, cost, and so on 

Paints containing Pigment E may be 
made with vehicles containing resms 
such as the alkyds, phenolics, poly- 
merized terpenes, resins derived from 
modified rosin, coumarone-indene, nat- 
ural resins, chlorinated rubber, and 
other vehicles in current use Paints 
made with this pigment have excellent 
package stability 

While Pigment £ has low \lntlng 
strength and low hiding power, neither 
of these properties is important In the 
formulation of metal paint primers 
since top coat paints are invariably 
applied over them Where hiding Is 
important, other pigments possessing 
hiding power are usually included, and 
m such instances the low tinting power 
of Pigment E permits a wider range of 
shade 

Pigment E, developed by the Na- 


tional Liead Company, Is available, for 
the presant, in aasnple amaui^ta end bt 
quantitlei sufficient fbr smkll plant dti- 
veloproent purposes 


LIGHT-WEIGHT PUMP 

Hartdles Wid0 

Range of Viscosities 

Stuadv, though it weighs only 14 
ounces, a low-cost rotary-vane type 
non-pulsatmg pump is designed to han- 
dle ali types of clear non-corrosive 
liquids The unit Is so designed that by 
varying materials and accessories, it 
can be used to pump fluids from a 
watery viscosity up to No 60 SJi E oU 
Patterned after heavy-duty aviation 
pumps, this new unit is expected to see 
wide use in lubrication systems, as well 
as being incorporated into industrial 
machinery In manufacturing and proc- 
essing plants It is available with by- 
pass and relief valves for fuel de- 
livery, as well as being built with vari- 
ous drive couplings and mounting 
flanges for either engmes or electric 
motors The pump, manufactured by 
The Romec Pump Company, has a ca- 
pacity of 75 gallons per hour, a speed 
range to 4000 revolutions per minute 
and operates at pressures up to 60 
pounds per square inch 


With DI-ACRO 
BENDERS 



The DI 
centered 

1)1 ACRO 
lUNDER 


ACRO Bender tttakcn j>erfectly 
eies from rod or itnp ilock at 
hi*h hourly production rate^> 
Both eye »nd centenns bend 
arc foruud with one opera 
tion Anv %ize eye may be 
formed within capacity of 
bender and ductile limits of 
material , 

DI ACRO Preci8lon Bendlna la 
aoouraia to 00 i" for dupllcntod 
parta D7*AORO Benders bend 
ancle, channel rod tubinc wire 
rooulotnc Atrip stock. etc 
Maohlnea ere eaelty adjuetable 
for simple compound end re- 
verse bends of verylni radii 
^ Prwnettfieea "OII-ACIC-aO" 


WPo nEIL-min nm io. 



''ffueitUn' 

CENTERED 

EYE 

^enmuj 


S«nd for Cotolog 

DI*-La06* OUFU- 
OATIWO showln* many 
kinds ot dlS'lee* 
dupllostlns produced 
with Dl-Acmo Bend- 
ere Brekae and Shears 

M7 IIOHTH AVENUI 
lAKI CITY. MINNESOTA 



liiunediate delivery... , 

3 and 4 inch PORTABLE / REFRACTORS 


FIRST QUALITY DOUSLC OSJECTIVE LENS, 
LOW POWER FINDER with CROSSHAIRS. 
STAR DIAGONAL (or prhmotic Inverter 
for terreitfol work), RACK AND 
PINION FOCUSING, 3 FOOT 
HARD MAPLE TRIPOD. 
ALUMINUM TUiE 

3 INCH COMPLETE WITH 45. 

90. 180 POWER EYEPIECES ^ 

» 26 S 

4 INCH COMPIETI WITH «0, 

130, 340 POWER lYEPieCES 

M 35 



Obieettve Untei or# precUlon ground of the 
very htgheit quotity crovm and AtnYoptfcol 
gloDD. ond corrected for chromotle end 
iphericol aberratlone Seth Instruments re* 
veol detotls ot found on Mors. Jupitor, and 
Sotvrn with unuivol richrveis ond brllllcmee 
These and ether portable reflecting and r« 
froctlng types ore available tmmedlotely 
descriptive folders sent err request InquIrlM 
on permcmently mounted Instruments fwcel* 
lege ond prlvote ebeervatorles ore invited 



3526 
•ERKIll 
CALIFORNIA 


FOiOlt 
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The Editors Reeommend 


PROCEDURES IN EXPERIMENTAL PHYSICS — 
0r /oAm SlrwKff, PAJ> A wraltb of unrful data 

of • practical kind fat the euniiructor (ix|tcrlmcnicr 

and •killed cratiamao $7 15 

HIGH FREQUENCY INDUCTION HEATING •— 
By Frmnh W Curth Anawern many queatimiN tun 
t'arnini indurtinn hratiof and Ita utility in InJuelrlal 
proTfttaea Thoroughly practical In scope $3 10 

TOOL MAKING By C M Coim Inairuciiona 
(or tnaking and ueing all kinds from personal tools 
to arbor presses lathes planers rtr in (liffcTcni 
metals $4 lO 

POTTERY PRODUCTION PRfK KLHSES— E<f/ie«/ 

by J J 5v«« F or amateur and prufesslunal alike 
this oompaot volume give* •; eciri*- Insirut (ions Par 
llctilar attention Is called to iniubira most likely ii 

develop $2 10 

>OUR HAIR AND ITS CARE — By Otemr L 
MJ} ) mnd Bmwomrd T Bmkrmmnf M D 

Scientific (art* about hair — how tn save and bcaulifv 
It treat Infectiuna and so on Real lai it not a 
cure lor baldness screed 52 10 


NORTON** STAR ATLAS AND TELESCOPU 
handbook By Narlon and InglU Tenth 
edition of a alaodard work «ilb main charts re 
drawn for epoch of 1950 Standby for amateurs 
past the cradle roll 55 10 

PLASTICS — By / H DiiBofa Third edition 

again revised and enlargml with two four color 
platea Thla U an important hook on the whole 
general aubject of plaatlit plus much brand new 
material on ayetbette rubber maniifaciuiing processes 
and plaitin moldinitB fS 10 

REVISED LAPIDARY HANDBOOK ^ By J 

Barry Bowmrd Prat tiLai instruLlKJDB in Kcintit lie 
rolling and poUahing for both beginner and the 
advanced hobbyist 53 to 

SIMPLIFIED PUNCH AND DIF MAKING — By 

Waikar and Tay9ar Comprchcnsiic rcfrrcni'c book 
for innl enginrera as wnli as those just getting 
aiarted Emphasis Is on what to do and how to do it 
from the almpleat to the moat complex dies $5 10 

THE MEANING OF RELATIVITY — By Atbr^rt 

Mtartain Second edition with added chapter de 
scribing advances aint e publication of first edition 
aome 25 ycrara ago Requires knowlnrige of advanced 
mathematirt and physics not a popular ex|iosiiion 

$2 10 

TECHNIQUE OF CLASS MANIPULATION IN 
SCIENTIFIC RESEARCH — By Juliar D Hold 

man, Phji Test covers properties of glass glass 
working equipment basic nperatinna aeala (inctud 
Ing metal to glaaa) and exercisea aimed at per 
fecting technique $8 70 

A PRACTICAX COURSE IN HOROLOGY By 
Harold C Kally Definite outright practical in 
stracliona on watch making repairs and tdjuaimmi 

•2 as 

SLIDE RULE SIMPLIFIIED — By t O Bmrrir 

How to uae a slide rule wiihuiii any of the luysti 
fieatJofl that often surrounds this important tool of 
Un engineer Excellent llluatrations make everything 
•lear 5A»10 Including a alide rule, for book alone 

•a as 


Best Sellers 
In Science 

FLECTRIC MOTOR REPAIR — By Bahari 
Hatmnbmrg Prarllcal mslruclioni with excellent 
drawings and text aeparalety bound so that book 
can be left open to a certain drawing whiln fol 
lowing the printed Instructions 5S Ift 

MACHINFRY S IIANDH<» 0 K — - IJiA tdlUoit 

Bible of the mechanical industry 1911 pages 
of latest siandaids data and Infoittiati ni requlrerl 
daily In shop and drafting ro jin 5A 10 

THE FINSTEIN THEORY OF HFLATI\ ITY — 
By i B and II 4 Linhmr An intermediate hook 
from which englneera and the like can gel olo>ir 
to an uiidi rstanding of relativity Partly m Isn 
giiagc blit largely III fnalhematirs of college grade 
mainly calculus 53 lO 

ATOMIC AHTIILFRk AND THF ATOMU 
BOMB By Jnbn h.mHoch BahmriMon Standard 
h»st sellnr for years desi rlbing cleetruns protons 
positrons |4ioluiis ensniic rays and the manufac 
tore of artificial radioactivity - now with a chapter 
addnt uii the bomb and the Jiflii-ultles of its pio 

duLllon 52 60 

FI NISH INC METAL PRODUCTS — By Sfmonda 

and Bregman Streas Is dlrnried toward cummer 
rial aspcfts of product finishing from the stand 
point of sales costs, and product fun* lion Specific 
goidani-e for those fated with •tlicthig finishing 
meihrds nialrnals and oqitipm nl 54 10 

PRINCIPIFS OF PHISKH VOL HI— OPTKH 
““ By Franria IFastam SMira One of the must 
modern works on physnal uptli s available today 
At cillige level U cuvers the siibje t with emidtaris 
in physi ai printiplen rather than piuctl< al api Ii 
latiutis 5S 10 

IF \Ot) MUHT GAMBLE By Maurirr^ I mnihan 

Statistical safely as practiced by insurnnie com 
rtanies applied to bridge due rouliUe horses 
and so on No guarantee of successful systems but 
•niind advire lightly haiyiled 52 10 

EXPERIMFNTAL PLARTICs AND SVNTHETIf 

RESINS — By C F D Explicit dlrcciimis 

f rr making most of the wdl known plastha and 
resins using a minimum of lahoratorv equipment 
Many of the processes can be translated direcilv 
int > industrial applieatlrns 53 ]0 

FUNDAMFNTAUH OF OPTK AI FNCINFERINC 
““ By DaN«l<f H /au*<» 6 a This work starts cut 
at the very beginning is mainly non mathrnatiril 
and is probably the best suited of all eatsilng hooks 
os an introduction to optical design Author Is a 
physicist al Durcau of Standards 58 60 

PRECISION HOLE LOCATION FOR INTER 
CHANGEABILITY IN TOO! MAKING AND PRO 
DIJf TION — By J Bohmrt Maor» Complete and 
auihtiritative text on hole location procedures plun 
184 pages of Woodworth Hole 1 oeation Tables $8 00 

THE HOME FREEZER HANDBOOK By Carald 
7 Slots! Delaltcd instructions for building and 
operating home frenxers laign and small that an 
low in hrsl cost and roonomicsl to run Seciinfl on 
preparation of fooda for f reeling $4 10 

FEATURES OF THE MOON — By J E Spurr 
Now vulunie that Includes all of the former 1 lie 
Imbrium Plain Region of the Moon plua an ex 
tended study of the whole Moon 453 large pages 
14 Mt Wilson photographs 95 drawings 58 10 


Conducted by K M CANA VAN 

(The Editor will appreciate 11 
If you will rnentlon Scientific 
American when wrltinq for any 
of the publlcationa listed below ) 


Pfst Control Simpuhed This 18-page 
booklet, published as an aid to home 
gard ners, presents an extensive list of 
insects and diseases, suggesting a rem- 
edy for each Instructions are given 
for proper treatment of seeds, bulbs 
and lawn turf, and for the spraying of 
vegetables flowers, trees, and shrubs 
The use of weed killers is also dis- 
cussed United States Rubber Company^ 
Publicity Department, Rockefeller Cen- 
ter New York 20, New York — Gratis 

Storage of Microfilms, Sheet Films, 
AND Prints This 16-page pamphlet, 
designed to aid business and industrial 
organizations as well as photographic 
concerns, discusses the protection re- 
quired, classification of records, short 
term storage, archival stonge, mod- 
erate-term storage, preparation for 
storage, fire protection, storage relative 
humidity, storage temperature, and 
methods of testing the film and papers 
for hypo elmiination This information 
covers safety film base and paper base 
materials only Easimait Kodak Com- 
pany, Sales Service Division Rochester 
4 New York — Gratis 

Industrial Models Can Help Your 
Firm Illustrating four general types 
of industrial models, this four-page 
booklet describes how models can pre- 
vent costly production errors and can 
make possible new Ideas in merchan- 
dising and advertising Stark Industrial 
Models, 95 Jane Street New York 14, 
New York — Gratis 

Cutting Fluids and Coolants is a 36- 
page bulletin containing the follow- 
ing papers presented at the American 
Society of Tool Engineers New Era Ex- 
position What The Tool Engineers 
Should Know About Cutting Fluids, 
Cutting Feeds and Speeds, The Selec- 
tion of Cutting Fluids, The Testing of 
Cutting Fluids Request Technical Bul- 
letin No 5 D A Stuart Oil Company, 
Ltd 2729-39 South Troy Street, Chi- 
cago 23, Illinois — Gratis 

Atmosphere Generators Describing 
both endothermic and exothermic 
types of furnace atmosphere genera- 
tors, this 12-page catalog outlines their 
range of sires and typical applications 
Bellevue Industrial Furnace Company, 
2971 Bellevue Avenue, Detroit 7, Michi- 
gan — Gratis 

Visual Aid Films This new catalog 
lists new films released during the 
past year for school and industrial 
training purposes There are now avail- 
able 730 sound motion pictures on 16- 
mm film and 585. filmstrips for 35-mm 


(Th# «bov« prlr«a ai^ poitpalH In the United Slatea Add on foroltn ordera, 28 # for 
poalXRo an each book exeepl aa noted AU prieea aabjeet to efaance without 
notice Books Haled are offered for rrlall sale only not to the trade ) 

For Sale by June, 1947 

SaENTIFIC AMERICAN, 24 West 40th Street, New York 18, N. Y. 

I eneloM t for which please forward at once the following bookai 
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Addrwa 

Write ua for information on bookii of any anhjrct We laii aiipply any book m print 
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PHBR 

RAdotkk la fauylnc headquarter* for 
A 4 dio*Eleotronio repair and replace 
ment needs tarfe stocks enmp etc 
.rteoilODS, lowest prices Send for 
ppirTC gadolek Buying Outdo J 

M«Mt Ce Dept l» 
fOl W Bandolpb Bi Chleage 6,,IU [ 



free radio buying guide 


THI BINAHY SLIDI iULI 

MMftU ft 30 Znob 
Btrmlght BUdt Rul* m 
prftouion Oftft o Cl 
A. K. LLl LL3, 

l ili j L>X.>4 Add 

ftnd Subtrftot ScftiM 
OlvM Trig PMnotlonft 
from 0 to 30 dftgreM 
ftnd reads to 1 Mlnuu 
The Eoginft - divided 
Bcalei are on white 
enameled raetaJ Per 
maneatly accurate Dla 
Large flturei and 

J radHfttloDi eUffilnate 
_ ue and uttllty Price 

with Cft<e and Iiutruotloru ITM Clrctuart free 
Your mooejr back It you are not entirely aatlafled 

Qllion Slid* Rilt Oon Box 993, ttaoil, Fla 

5Itde Aulf JtfoJceri iltice SUB 



AiVC/£//r S€C/i£rs 


Burled beneath the landi of time a wisdom 
that enabled the ancients to ner 
Ipfe miracles] Avail yourself of 

^ this rare knowledge today 
A FREE book explains 
Write Senbe V. Z S 

}AN JO&I (AMORC) CALIFORNIA 


THE HENRY SYSTEM 
Of Finger Print 
Classification 
and 

Identification 

IS now in uM by most 
of the Police Departments in the 
United States. It is also the system 
which applicants for many Civil 
Service pooitions muet master before 
they can successfully fill all require* 
ments. 

The only book based on the Henry 
System is Frederick Kuhne’s 

“THE FINGER PRINT 
INSTRUCTOR'’ 

In this 182 paffe book, written by a 
noted bngcr pnnt expert who waa 
for many years in the Bureau of 
Criminal Invest isation. New York 
Police Department, will be found 
complete instructions on every phase 
of the work from taking the prints 
to final identification. Numerous 
phocoaraphs and reproductions of 
pnnu make all details clear. 

Used by many Rovemmental and 
industrial personnel departments 
and by the P B I 

M 25 postpaid (Domestic) 

$4 60 postpaid ( Fcrelan) 

Mk frtM SOilNTIFlO AMEBIBAN 
24 Wnt 49tli ItrMt, Nsw Yark II, N. Y. 


slldefilm projectors to aid in teachlxm 
a great variety of tkifls from nursipg 
to shipbuilding United World Films, 
/nc , Castle Filmn Division, 30 Aoclee- 
feller Plaza, New York 20, New York — 
Gratis 

Ball Bearinos for Precision Instru- 
ments AND Mechanisms This four- 
page bulletin describes five series of 
ball bearings (radial, super-light radial, 
pivot, angular contact, and thrust) and 
gives their speclBcations, load ratings, 
and applications Miniature Precision 
Bearings, Inc , Keene, New Hamp- 
sHtre — Gratis 

Time-Saving Tools is a 12-page catalog 
outlining the features and operation 
of various tools, including vacuum - 
grip speed lathes for odd shaped parts 
that cannot be held by chuck or collet, 
tool post turrets with cutUng-off holder, 
collet attachments, collets, and surface 
plates Request Catalog No 46-1 
Crozier Machine Tool Company, 684 
North prairie Avenue, f/aicthome, 
Californxa — Gratis 

Foundry Mechanization is a 20-page 
bulletin describing the wide range of 
mechanized equipment available for the 
modem foundry to produce better and 
lower cost castings Of particular inter- 
est is the new portable “Foundromatic** 
shakeout and a heavy-duty sand 
scrubber for use with a wet reclamation 
system Request Bulletin No 07B6092A 
AlliB-Chalmera Manufacturing Com- 
pany, Milwaukee J, Wisconsin — Gratis 

Insulating Varnishes In 40 pages this 
booklet gives complete technical and 
application data on 36 grades of var- 
nishes For each type of varnish the 
following information is given Speci- 
fications, electrical properties, film prop- 
erties, cure and aging, chemical prop- 
erties, and baking and air drying 
cycles General Electric Company, 
Chemical Department, Pittsfield, Massa- 
chusetts — Gratis 

Sturdy Gages, Tools, Fixtures is a 
four-page catalog illustrating and 
describing jigs, fixtures, and non-cut- 
ting tools of new steel, chrome plate, 
Stellite, tungsten carbide, and Norbide 
Sturdy Tool and Gape Company, 1 4520 
Schaefer Highway, Detroit 27, Michi- 
gan —Gratis 

Point and Chamfer Profitably In 10 
pages this booklet describes the Cross 
•’60” senes machines which were de- 
veloped for pointing and chamfering 
spur, helical, and bevel gears and 
splines The Cross Company 3250 Belle- 
vue Avenue, Detroit 7, Michigan — 
Grafts 

CiiNTER Drilling Machine Designed to 
drill concentric centers m a wide 
range of stock, the center drilling ma- 
chine described in this four-page bulle- 
tin features a smgle lever control for 
the complete centering operation Also 
described are the automatic positioning, 
clamping, and releasing mechanisms 
Detroit Tap and Tool Company, 8432 
Butler Avenue, Detroit H, Michigan — 
Gratis 



AMAZiNt NEW 


FantelBia RAOIOI 

SMALL AS A ?ACK OF 
OlOARITTSSI Wftirhft 
only It iftw ooocss— Bfttrti- 

Uftil buck chronw pImUa 
^ Usw ntw oryaUl 
fUode Hl-Q iUds 
tftbM, bfttUriw ar ft^Hc 
>lft«-laft' Rf 

oelvH locfti toroftdoftftU vux 

flaaraatMri to Hay 

when luad ft«)Ordiiis„ ** 
InfttrucUoni sent with etch rsdlol Vflw 
cun use it at home in many offices itotei# 
oftblni In b«d etc -lot* oi tun— rt*l en 
tertftiiunentt 

SEND ONLY $140 U.Vr''oh.Sr.^2 

pfty poetmftn S3 SS plus delivery fee* on ftx 
rlvftl or lend S3 s6 ' ^ * 




TivKi or Bona w* ^ rui 
OowipleC^ m ehewa reft<r 
oontftined perftonftl phoiM rv. — ... .■ 
will love Is— trownupo toot An exoe,. 
vftlue— order yours end enjw ths m*ny _ — 
rftdlo proiTftins comint t Iwi t b* wHhewt 
your Pft Ketie Eedl* fttoetber teyt (All 
toreltn orders IS 00 U 8 cftsh ) 

PA4UTTi fiUCTRIC COMFANY 
Dftpt SF.« 


CNANITI ULP.W110INO FLUE 
UFAIU all ClICTRIC HIATINO IUM0in 
So simplft ftnyoiM c«a nak* repftin io yout 
btokea oc burttt-out ftlftctcicftl «ppUftaeftft — • 
farotts. coftstof*, ecovos A Me. Gaoi wi — rt 
aotliiiM; likft k. From our aUato to 
illsncfts. #1 00 por podupo. $7 SO 


■ppllsncfte. pi oo por pockapo. p 
4^ Stick nrm 25# $2 00 por doz. 

CHANin SALII COMFANY 
*14 SooHi Mala Fon Wanli 4, Twtos 


rMHY MICTION lAKMNS- 

Krog rftor sight, now $1 04 as^ 

Krsig pun sll^. usftd 30 

Cormapft belt, oewble row, col 30 40 

Co4of cart, box, black 
Shot gun nipples 
Revelver holster bloch col 30 
Mouser liRe book Mod 90 
Angvior boyonet col 4S 
leod ladle, In bowl 
Flint pistol borrel, rusty 
Flint*, assorted 
Own screwdrivers, assorted 

include stamps for posUfe Prices do not Include 
postate Articles shown In special ciroulftr for 34 
stamp IWft cfttftloff 306 paxes over 3 000 lllus. 
tratloos mailed In U a for SI 00 


30 

tt 

40 

ft 

W 

ft 

25 

ft 

45 

ft 

45 


90 

ft 

lAO 

ft 

J5 

ft 

for 

1 00 

for 

100 


FRANOII 

501 Broadway 


New York 12 


When yon write to 
advertisers 

• The Editor will appreciate 
jt if you will mention that 
you 

saw SCIENTIFIC 
it m AMERICAN 


INVENTORS 

Learn how to protect your Invention The 
United States Patent Oflioe advises the In 
ventor to eTuntpe a competent rcxiitered 
patent attorney or apent to represent him 
We maintain a staff of refclsterH patent at- 
torneys ready to nerve you In the handling 
of your patent matters. 

Special booklet Patent Guide lor the In- 
ventor’ contiilnlntr detailed Information con- 
cornlnff patent protection and procedure 
with Record ol Invention form will be 
forwarded upon roauest — without obllffatlon 


CLARENCE A, O^BRIEN 
A HARVET JACOBSON 

Ragitfered Patent Attorneys 

75-D DktrldNatlonalBldg , Washington 5,D C 

rieiM lend mt copy of Psttnt Guide for the Inven 
tor aou etoo Record of Invention ferta. This 
requeit does not ot>ll|ste me 

Namc.^ - , — — 

Address-. - — - -- 

City-——- — State. — 
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— now ovallabto in 



6ERMAM RESEARCH 
in 

WORLD WAR II 


By COLONEL LESLIE E SIMON 

An accurate and dramatic 
record of Na/i science and 
business at war Colonel Si- 
mon draws on his broad ex- 
perience to explain — with 
examples — not only the ex- 
tent to which the Germans 
succeeded or failed, but why 
they did 

This absorbing book analyzes 
the factors that kept many 
new devices from comple- 
tion It describes, organiza- 
tion by organization the lack 
of coordination among scien- 
tific groups of the Army, 
Navy ind Air Forces , it rc- 
\eals tin jealous^ that exist- 
ed i>ctween scientists and en- 
gineers 

Of parlKuiar interest are the 
descriptions of new scientific 
developments relating to the 
more important researches in 
interior ballistics, and ter- 
minal ballistics, exterior bal- 
listics uu! lire uMitrol, aero 
dynamics, and instruments 
and measurement technique 

Mciviy47 220 Pages $4 00 

At your bookstUtr, or ofimr 
dtrtci 

JOHN WILEY t SONS, INO. 

440 Fovrth Avwmw, Nww York U N Y 


Our Book Corner 

THE BOOK DEPARTMENT of SclontiRc Amorkan ii conduct^l, with thw co 
oporallon of th« Editofi, to mako ovcrilablo for you o comprohonwlvo book 
lorvlco Each month th« Editor! lotoct and rovltw In thoM column! now booki 
In o wido range of Mlontific and tochnicat floldt In oddlHon, they art rcody 
of oil timo! to advlM you rogording tho bott ovallablo booki on any lubjoct 
You aro Invltod to um thU urvlco frtoly Tell our Book Dopartmont whot 
kind of book! ycu wont, and you will bo furnlthod with th« nomei of ovailabit 
booki. Including prioot \Mhon Inquiring about books, plooio bo ipoclfic, 
remombor that w» con bo of tho grootoit hotp only when you toll u» lust whcl 
you oro looking for Booki llitod In tholo columns moy bo ordorod from our 
Book Doportmont Add 23 conti por book for moiling outiido U S All ro 
mittanco! oro to bo modo In U S fundi Pricoi givon oro lubloct to chongo 
without notko 

TO MAKE CERTAIN that books ordorod by or for mon In tho Army, locatod in 
tho Unitod Stotoi, or mon In tho Navy, Marinos, or Coast Ouard, locatod ony 
whoro, will bo doliverod, Insuronco foot should bo son! with ordors, as followst 
To $5 In voluo, 3< odditional; from $3 to $23 lOCf from $25 to $50, 15^ 


SCIENCE YEAR BOOK OF 1947 

Edited by J D Ratcliff 

S tories of outstanding achievement m 
branches of sciences ranging from 
physics and chemistry through medical 
research and agriculture to aviation, 
and so on, were culled by the editor 
from outstanding publications Twenty- 
eight articles thus collected are here 
presented ^as a report to the general 
reading public of science progress The 
articles were selected not only on the 
basis of their timeliness and accuracy, 
but also for their readability (247 pages 
6 by 8 inches, umilustrat^ >--4260 
postpaid — A PJ* 


MUSICAL ACOUSTICS 
Second Edition 

By Charles Culver 

S CARCELY any books of this kind- 
acoustics of music — ^have been pub- 
lished at any time This, therefore, fills 
a gap It Is a textbook for college stu- 
dents majoring in music Without being 
more than arithmatically mathematical 
it IS essentially physics all through— 
about like a high school or first-year 
college text if wholly devoted to this 
one comer of that science Interfer- 
ence, hearing, resonance, pitch, qual- 
ity, consonance and dissonance, strings, 
vibrating air columns, rods and plates 
stringed and wind instruments— these 
are typical chapter subjects (215 pages, 
5% by 8V4 inches, 148 illustrations J — 
$3 10 postpaid — A G f 

SOARING FLIGHT 

By Terence Horsley 

A broad revival of gliding and soar- 
ing as a fascinatmg sport rather 
than as one phase of military aviation 
makes this book especially approb- 
ate The author Is a British aviator and 
a glider endiuaiast who has put his 
love for tbe art into the book He 
writes for a non-technical audience 


but conveys accurate and practical in- 
formation on such subjects as the air- 
craft itself, the principles and practices 
of soaring, launching, cross-country 
soaring, the meteorology of soaring, in- 
structing, forced landings, the selection 
of gliding sites, and so on Some useful 
appendices end this useful and well 
written book (326 pages, 5^4 by 8% 
Inches, 75 drawings and photograi^ ) 
— $4 10 postpaid — A K 


CHARLES DARWIN AND THE 
VOYAGE OF THE BEAGLE 

Edited by Nora Barlow 

T his little book is made up of hither- 
to unpublished letters and note- 
books of the great naturalist These 
have been collected and edited by his 
granddaughter, Lady Nora Barlow, who 
has also written an introduction They 
provide mteresting personal facta about 
Darwm and about his character Neithei 
the 36 letters written to hb family dur- 
ing the course of the Beagle period nor 
his personal diaries covering the same 
time were intended for publication or 
for others than those addressed How- 
ever, they provide an interesting pic- 
ture of the growth of thb great man 
toward hb period of greatest adileve- 
ment (279 pages, 5V4 by 8V4 inches, il- 
lustrated ) — $3 85 postpaid — D H K 


ELECTRONS. PROTONS. 
PHOTONS, NEUTRONS, 
MESOTRONS, AND COSMIC 
RAYS 

By Robert A Millikan 

N oted work revised to Include the ad- 
vances of the past 12 years, chiefly 
by replacing the last 50 pages with 200 
pages on nuclear energy releaie, geo- 
magnetic studies of cosmic rays 
mesotrons, primary rays, atom-an- 
nihilation hbothesb of the origin of 
cosmic rays A physicist would find this 
book a simple presentation, while read- 
ers entirely upfamlliar with atomic 
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physics would not find it a beginner's 
book Medium (642 pages, 5 by 7V4 
inches, 124 illustrations ) — $6 10 post- 
paid — A C I 


CONCISE CHEMICAL AND 

technical dictionary 

fd/fecZ by H Bennett 

C ONTAINING some 50,000 dehnitions of 
terms from chemistry, physics, met- 
allurgy, mineralogy, biology, mathe- 
inatics, medicine, and nearly every 
other branch of modem technology, this 
book is acciu^tc enough to satisfy the 
most exacting professional, yet simple 
onough to be understood by the layman 
with no technical background In addi- 
tion to the comprehensive collection of 
definitions, the book contains an up-to- 
date compilation of trade -named or 
proprietary products In the synthetic 
resin, plastics, metal, rubber, textile, 
and pharmaceutical fields, among others 
Not only are the chemical and physical 
properties and the applications of the 
products listed, but also their chemical 
compositions A large section has been 
devoted to the prommciation of chemi- 
cal terms Also included are 36 pages of 
charts and conversion tables { 1055 
pages, 6 by 9 inches ) — $10 25 postpaid 

OIL FOR VICTORY 

By the Editors of took Magazine 

V ITAL at every point and every stage 
of World War n was petroleum in 
many forms but particularly as fuel 
This book sets forth the fascinating 
itory of oil and the people involved 
with its preparation and delivery to the 
final pomts of use by our military 
machine The tremendous problems of 
logistics as well as enormous produc- 
tion with its Innumerable subsidiary 
problems form part of one of the great- 
est of all Industrial epics The story of 
these events and of the people who 
affected the world's destiny through 
them IS the subject of this important 
book Most of the story is related 
through pictures and these are sup- 
plemented by pertinent text which 
supplies the thread of continuity which 
unifies this account of one major in- 
dustry’s contribution to victory (287 
pages, 7 by 10 mches)— $3 60 postpaid 
-DHK 


GREAT ADVENTURES 
AND EXPLORATIONS 

By Vfth/almur Stefansson, Ed 

P LUMi* BOOK of selections from original 
accounts of world explorers from 
early centuries to our own The editor, 
a scholar as well as explorer, has chosen 
accounts few of which are available to 
most readers and presented them under 
imcommon categories such as 'The 
Mediterranean Discovers the Arctic” 
(early Greek and Renaissance ex- 
plorations unknown to most), “China 
Discovers North America”, first cross- 
ings of South and North America 
(probably not where you thought) , 


BscauM of Inereatsd production cotH 
of bookt, publichsr*' rofoil prlcot to 
day aro lubfoct to conttont chango It 
may be neceuary, therefore, for our 
Book Department to odvlie book pur 
chaiert of increated cottt, even when 
orderi tent ore bated on current quo* 
tatloni 

The Editor 


Northeast and Northwest Passages, 
North to the Indies (early attempts to 
go by way of the Arctic) , discovery of 
Australia, Antarctica, and others The 
editor's scholarly notes link up the se- 
lections, which are thus made lucid 
(788 pages, 5% by 8V4 mches, 18 small 
maps ) — $5 10 postpaid — A G I 

PRACTICAL EMULSIONS 

By H Bennett 

M uch new text matter has been added 
to this completely revised and en- 
larged edition of a standard text- 
book Included m the new material is 
a discussion on partial fatty acid esters 
of poly hy dr 1C alcohols and their appli- 
cations in various food manufacturing 
processes Another new section dis- 
cusses the use of soap, lecithin, and 
pectin as emulsifying agents Through- 
out the text numerous and specific ex- 
amples are given so that both the lay- 
man and the professional chemist can 
readily grasp the possibilities of the 
emulsions and emulsifying agents dealt 
with in the text Specific formulas are 
given for a wide range of emulsions, 
from agricultural sprays, cuttmg oils, 
paints, waterproofing, and cleaners to 
textile emulsions, resin and rubber 
emulsions, and so on (568 pages, 6 by 
9 mches, unillustrated, well indexed.) 
— $8 60 postpaid — A P P 


ELEMENTARY RADIO 
SERVICING 

By Wflham R WeUman 

S tressing logical and orderly pro- 
cedure in locating, diagnosing, and 
clearing troubles m standard broadcast 
receivers, this manual Is designed pri- 
marily for those already having a 
knowledge of the fundamental prm- 
ciples of radio receiver operation Each 
stage is taken individually, with the 
troubles which that stage is likely to 
develop, along with their remedies, 
descnb^ in simple language Through- 
out the book, all mathematics has been 
scrupulously avoided Standard types 
of receivers, including automobile 
radios and FM circuits, are dealt with 
(260 pages, 6 by 9 inches, illustrated ) 
—$385 postpaid— N HU 

PHOTOELECTRIC CELLS 

By A Sommer 

C OBO'ACT yet thoroughgoing is this 
small volvune which deals specifi- 
cally with photoelectric cells of the 
emiuion type, as dUtmct from those 
of the barrier-layer and photo-con- 
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1HVEHT8IS 


Patent I aws f ncourace ihe develop 
mem of imentions The Rulea of Practice 
of the US Patent Office advises -unless 
an inventor ih familiar with such matters 
—that he employ a competent registered 
attorney or registered agent, as the 
value of patents depends largely upon 
the skilful preparation of the speci 
fications and claims Write for further 
partuulars as to patent prolcclion and 
procedure and “Invention Record'^ form 
at ome No obligation 

McMORROW, BERMAN A DAVIDSON 

Registered Patent Attorneys 
175 Y Victor Building, Wash, 1, D C 

15,000 • 1077 

FORMULAS PAGES 
HOPKINS’ 
’’CYCLOPEDIA 
OF FORMULAS” 

Thousands of copies of this ac- 
knowledged leader among books of 
fonindas are being used daily 

$6 00 postpaid ( Domestic) 

$6 SO postpaid ( Porcign ) 

Order From 

tCIENTIFIC AMERICAN 

24 Weit 40th Street, New York 18, 

N Y 
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HOPED 
We Wouldn't 
Have To Do It 


We Tried Hard To Avoid It 

D I I T ^ ^ Scientific American in- 

creases its price from $4 a year to $5, 
from 35^ a single issue to 50< We have kept the 
same lov/ price for 26 years Now we must raise 
the subscription rate— not only to continue our high 
standard of service to you — but to meet rapidly 
mounting costs of paper, printing, engraving, and 
other details of publishing 


Each month, through our pogoi, a lot of fdoos knock 
at your door In Sciontific American you ore efR* 
ciently informed with profit to yourself and to your 
business Articles show what others are doing to solve 
daily problems Your $ investment is smell when 
meoured by the dividends your subscription will pay 


No single item in your business brings such great 
advantages yet costs so little 

SAVE — by renewing or subscribing now. 

Fill out and return the order blank 
today Keep the top quality Sci- 
entific American coming to you 

ONE YEAR $4 

until July 1, 1947, your monoy laving doadlln* 

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 
Scientific American $ayinQ$-Blanlc 67 

Sciontlfk Aintrlcan 
34 Wott 40th Str«ot 
Now York 18 Now York 

Tfooi* ontor Q Extond □ 

Poymont oncleiod □ ONE YEAR $4 Bill m« lotur □ 

My nam« 


Addr«» 

City Zon« Statu 

Compony THU 

Product or butinuu 


ducting types Chapter heads are 
Manufacture and Properties of Some 
Tyx>es of Photoelectric Cathodes 
Matching of Light Sources and Photo- 
Cathodes, Vacuum Photocells, Qrs- 
fllled Photocells, Multiplier Photocells, 
and Applications of Photocells The last 
mentioned chapter is conhned mainly 
to problems which are purely photo- 
electric in nature, as distinct from cir- 
cuit and mechanical design problems 
(104 pages, 6 by 9 inches, 27 drawings, 
5 tables, and a biblk^aphy )— $2^ 
postpaid — AJ^J^ 


SCIENCE AND FREEDOM 

By Lyman Bryson 

S OCIAL changes can and should be 
controlled by mtelligence and ex- 
perience this is the author's thesis 
He further believes that application 
of the scientific method to our think- 
ing about sociological problems will 
lead to their most satisfactory solu- 
tions, to what he calls a ''Good So- 
ciety" In developing these Ideas, ^ Dr 
Bryson succeeds in producing a highly 
stimulating essay that should have im- 
portant effects on the thinking of our 
times (191 pages, 5^ by 8% inches ) 
-42B5 postpaid— DHK 

SAUDI ARAIIA 

By K S Twitchol 

A nyone planning to go to Arabia will 
find this book filled with the 
answers to the numerous questions his 
mind will formulate, and so will others 
interested in that old-new land Written 
by a mining engineer, it deals with the 
geography geology, topography, wealth, 
resources, water supply, transportation, 
communities, architecture, archeology, 
people, House of Saud, and the social 
and political development, also with 
the position of Saudi Arabia in world 
economy No padding or desert hot 
air in this compact book (192 pages, 
5 by 7V4 Inches, illustrated ) -^2 60 
postpaid — A G 1 

RADIANT HEATING 

By T Napier Adlam 

A nswering the long-felt need tor a 
truly exhaustive treatise on radi- 
ant heating in all its phases, this work 
gives complete information on the de- 
sign, installation, and control of hot 
water, steam, warm air, and electric 
radiant heating systems In addition, 
snow melting and radiant cooling, 
relatively new subjects, are treated in 
detail All formulas have been simpli- 
fled as much as accuracy will permit, 
and clear charts contam most of the 
data necessary for design, eliminating 
much calculation Summarizing, step- 
by-step, the procedure in designing and 
installing all types of radiant heating 
systems, this b<Mk, the result of over 
30 years' experience In the field, is a 
reliable manual for the engineer, archi- 
tect, or contractor who wants accurate 
Information on this method of heating 
(472 pages, 6 by 9 inches, many illus- 
tratkmsO-ieiO pos^Mdd^Jf U. 
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Telescoptics 


A Monthly Deportment for the Amateur Telescope Maker 
Conducted by ALBERT G INGALLS 

UlHr •! fit* Ai m eico w boolii “AiMtwr Te l weop* Makln« ' 

and "AiMNvr Ttlwcep* Mofatn^— 


T WO MONTHS ago in this apace we de- 
scribed Broadhead’s mirror grind- 
uig technique^ last month the question 
of thin mirrors was discussed^ and now 
the two are conjoined Broadhead mak- 
ing a pair of thin mirrors 
Recently, Dr John Strong, author of 
the widely used book "Ihrocedures m 
Experimental Physics*' and now profes- 
gor of experimental physics at the Johns 
Hopkins University, asked this depart- 
ment whether some of the advanced 
amateur telescope makers could make, 
for non-astronomical research in the 
infra-red, a matched pair of SS'* spheri- 
cal mirrors of IVa'* plate glass (thick- 
ness-to-diameter ratio, 1 27), of focal 
length between 99' and 101' (f/83) 
and In focal length not more than S'* 
different from each other, with a circle 
of confusion (pinhole image) at center 
of curvature not greater than Vi'' diam- 
eter in single reflections These mirrors 
were to be centrally perforated with 
6" holes, mounted in metal cells, and 
delivered within 90 days Thereafter, 
at the Johns Hopkins University, they 



were to be set in an air-tight tube 100' 
long, which tube could be partly ex- 
hausted and cooled to simulate all at- 
mospheric conditions as high as and 
including the stratosphere 'The set-up 
is like that shown dlagrammatically in 
Figure 1 (Without the small mirrors 
to offset it the light beam would in- 
escapably return to the pinhole, no mat- 
ter how the mirrors were tilted ) 

This Job went to Dave Broadhead, 
Wells ville, N Y , whose precision opti- 
cal background was as follows 
war, had made a small objective lens, 
a 6" and an 8" reflecting telescope, and 
in wartime 3000 roof prisms with l]^tter 
than 98 percent acceptance rate, post- 
war, two 10" paratMloids, thrm 14" 
flats, about 6/7 of a Maksutov tele- 
scope (now nearly finished, and so are 
several other “Maks") How he went 
about doing the two mirrors, what 
methods h« used, should interest all 
fellow amateurs, particularly those who 
secretly harbor hopes of someday mak- 
ing a larger than average mirror, which 


means nearly everybody The account 
is especially valuable because Broad- 
head does not try to hide or minimize 
his mistakes He delivered the mirrors, 
better than specifications called for 
and a month sooner than they called 
for, and these earned Professor Strong's 



Figure 2 Rough Droper mochine 


comment and OK to quote “We are 
}ust plain pleased, from the ground up " 

Offhand, these looked hke dead-easy 
mirrors Broadhead's cellar shop, 12' x 
36', the neatest, brightest, and cleanest 
we have seen, affords a lathe, drill 
press, metal shaper, grmder, electric 
welder, gas crucible furnace, and room 
Most of these proved to be essential 
ITie leas than full precision tolerance 
did not please but disappointed Broad- 
head, as it would any true amateur, but 
there were offsetting headaches and 
uncertainties also one certainty — 
the 90-day delivery limit Hence, 
all in all, the job contained enough 
adventure to interest Here are some 
excerpts from Broadhead’s progress 
r^rts 

“Have to build a special machine 
(Figure 2) Vertical spindle of 2" shaft- 
ing on top of which is a round mirror 
support welded up from V4" boiler 
plate, with radial riba and braces (Flg- 



Figvrs S WeMsd mirror support 



EXaraUNIL VJIUES 

r AOmOMATIf 
UMS 

H Rom Sorteft of 

DOUBUESTAr' Re* 
tTM wi, 3" fr» eporture 
(7« oin) 40" food 

(1000 mn) An 
AchrofluClc triOKOPO o6- 
lecUve KuwwtMd for tlM 
most cxAotlnt sitronoul 
cal work Thu ilr ipseed 
lent lirttln-fret ntouuteA 
in s Jinoo h utln blsck flnilBbeii tlumlnuBi btrrd H 
Uw result of 6 year! work li is abooluUlx tit* finva 
3'^ \Ha ever produced for sale to tbe seiersl DubUe 
Oor monc) back terms guarantee that eaeto numbered 
lem wHl pu« any mhI ewy test you may devkM for 
It m nn natrwwmlcal objnttvc Instead of Bopor 
fluous specifications our guaranteo cow* eoch turn 
bored lens and stfttes tbtl 11 must uncondltlonalfjr 
and utiqutilinedly Ibe up to your wpeeUitloni. All 
the care that Mrlmce money aod lose could otfer 
haa gone Uito this lens and mount Naturally we 
caimoi produce on snort notlrt many lenses wblch 
are the product of so much time and labor Only 
a few are avallablo right now for the early bird* — 

tithjcr'i «11I wiiji pi tre $60 00 


F06USIN0 
MieHANISM 

PW standard 1%" B>e 
piece full 2" of focuting 
motion Ore revolutluu of 
knurled knob produces ^ 
motion on optical axt4 
Absolute centering guitrui 
teed No play Will not 
bind Of lock No rack and 
pinion to strip Prt'clslon 
turned ways allow 'onooth 
easy poaltbe fotudng A 
dapled to erery type of 
lelcacopc comtruction Highest preculun perfect 
wurkmanah p Of braas and bronae throughout 
Weight 1% lb« $22 50 Money back guaraoiec 
FOH RICrLBCTORS ~ Concare flanged bushing can 
be Hunolled to (H the slxe of your tube Otve 
telcHTOpe tube dlamater wtrn ordering Bushing extra 

no 00 


VKRTIOAL TRAVIi RAM AND 
MNION MOUNTtm 

Arm can be locked at any part of IS 
Inch reptlcal tfavel Originally used on 
Air Corps photo map 
per ibta precision built 
mertianJam makaa won 
derful focusing mount 
for ^larger or copybg 
camera. I scful aixo for focimlng oug 
nlfler or low power microscope or tele 
scope With clamp base $13 Pooled 
boMe $15. 





S'' RIFLI6T 
OR KIT 

Make a high 
power reflect ing 
telescope com 

plete kit of pre . « . . 

cMon optical parts fully fkilflhed 3 dtameUr 
30" / 1 mirror and diagonal boDi bard ilumlolied 
pfua 3 Unsen for high power eyepiece* The buy of 
the year ML $6(X) 

Nuioto 

Omuloe Polaroid 
mounted In opU 
cal glam. 3" 
(72 mm) disc 
perfect for every 
use la ptmiog 
rapliy physks 

petTolocy 

utcy etc $1JE5 
each or 3 lor |2.(X) postpaid also 1" (26 am) 
diufflclpr $ 60 eech or J for $L00 

Include Posfoge — Remit wtth Order 

HARRY ROSS 
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CetBloR at bic valuee In hlnoculere, 
jntCroecDoee etc free on rwi ivbi 


LARQI TELISCOPE 
OBJECTIVES 

2%'OD 15'' focoMoiiBtli 

NSW - ACHROMATIC - COATED 
IN PEDESTAL MOUNT 


Ifnd* to rlffld rcvemmnnt ipeclAcatloiui by one 
ol tho worlds leading proaucert o( prsclifon 
optlosl liutrumonu 

atook # looA tie ooss 

8sm« M sbovt but unmounted — 

Stock « lOOB $14 00 et 


OBJUCmVE COATED ACHROMAT bWutiXully 
mounted for uutooplo uee Olenr sMrture I'^k 
inches foosl lecfth 37 inches Long local ratios 
Ilka this are very ecarce ta war eurplus stocks 

Slock # 103 $13 SO ea 


OBJECTIVE CX>ATED ACHROMAT unmounted 
1-U inch dla 3& Inch local Imgth 

Stock « 103 $7 M ea 


ACHROMATIC ERECTINO LENS SVSlElf Six 
elements coated and mounted In 1'4 Inch dla 
by IH Inch Iona aluminum mount Tble li a 
really high grade erector made by the same 
company and for the same mutruinent ai our 
» 100 ABB objecUvet 

Stock # 101 $5 00 ea 


VTE PIECE BPI one Inch removable reticle 
ooatod leniea neld letu Is an orhromal i nO' 
dla. threaded mount clear aperture eye leni 
LS/ll Inches This eye piece was made for 
M-13 panoramic telescope 

Stock « 20 13 75 ea 


EYE rirCE E P L Y* 

leases achromatic and coated In focusing mount 
threaded lor holder Knurled focusing ad- 
justment Clear aperture eye lens 43 04 Inch 
ivable reticle 


stock « 21 


IS 00 ea 


B7X PIECE — Large, from aircraft sighting 
station In Sib* dla threaded aluminum mount 
with locking nng E P L approx 3 Inohee 
abated optlce clear aperture eye lens over 


Stock # 33 


$6 00 ea 


Please vie jroefc No uhen ordering 


$ W BnlkHWyM Point PlenMnt 

P 0 B«i M New Yorli 


ure 3) Very rigid 24" grinding tool 
(Figure 4, left) faced with glass blocks 
as m Strong’s book page 44, rotated by 
a h p motor Main oscillating arm 
of two^by-fours driven by a separate 
1/3 h p motor Tool on top I have an 
ammeter in the driving motor circuit 
as a guide and wammg to any ap- 
proaching sticking of grinding tool, 
since a stuck 24" tool wouldn’t be 
funny 

’’Polisher (Figure 4, right) 31" diam- 
eter, made of boiler plate, radial 



RffUft 4 Grinder Poliiher 


fins welded on its back side Face has 
%" pitch layer, 2" facets Takes 150- 
pound pull to budge it Weighs 180 
pounds 

“For knife-edge test on the 200' 
course I located image of a 1/64" pin- 
hole with a big piece of cardboard 
Found 1 had hit the 200' radius within 
specified limits first whack, using a 
22" spherometer 1 made (Since I 
didn’t have a 22" flat with which to set 
its zero point I set it at zero on the 
concave mirror and then on the fitting 
convex tool Th# difference, divided 
by 2, gives the dulred sagitta and that 
with double accuracy ) But there isn’t 
much to see at the knife-edge Usually 
the convection currents make the image 
look like a three-alarm fire (Figure 6. 
right, reproduced at exact size) One 
night, just before a ram, the air was 
steady enough for me to see the figure 
However, I don’t try to use the knife- 
edge as a figuring guide Instead, 1 



Figure 5 Welded tool buckings 


use an 8" test plate and study the in- 
terference fringes between it and the 
mirrors I use the shape of the circle 
of confusion merely as a rough indica- 
tion of astigmatism (Figure 6, left) 
Incidentally, I may bring on broken 
arches from lugging these 140- pound 
mirrors upstairs and outdoors to test 
them, and neuresthenia from lugging 
them in again for fear of droppmg 
them 

“While grinding the 36" I gave the 
8" teat plate one go on it for each grade 
of abrasive, then polished the mirror 
a bit to see whether the spherometer 
was giving me the right answers Then 
1 polished the test plate, trusting to 
experience to get a sphere So, actually, 
I got the test plate right by using the 
spherometer in a roundabout way Of 
course it would be practically Impos- 


MAGIC ELECTRIC WELDER 


no volt AO-DO* nMm _ — 

rU nutali ttMf to lut full Ulraotlona Oon- 
pl«t« wltb pow«r unit Same and metalUe an 
-^AohmenU cartMiw Suxee, mask UjM 
, the Navy For mvfewlonal or hobbyUt 
nly ll»B« 

MAGIC WELDER MFG CO 

in CuUI Bt. D«t PA-a N«w York City 


RAMSDEN EYEPIECES 

EFL M.miard dla I'/.” OD 
•ach $9 10 — unai*diat« dwllvofy 

EQUATORIAL MOUNTINOt 

CombinatioD Eyepiece end 
Priim Holder 

Mlrrer celli with rinf f»r tube 
Prisms highest quality 

Price* end cetelog on regueit 

C. C. YOUNG 

25 Richard Rood East Hartford 8 Corw 



IWITI lEEIEI IMT Climm lEVICESt 


VEEDER-ROOT INC. 


EXPERIMENTBMSIII 

SCHMIDT MIRRORS 

and CORREaiNO PlATiS 
Gov't surplus at a few cents 
on the dollar 67 mm dla 
Beautifully silvered Sarisfac- 
lion guaranteed 

DUMAURIER CO, Dept 1W, 


S for 

$1.98 

Postpaid 
Elmira, N Y 


Make Your Own 


TOESCOPE 


EXTENSIVE, practical instructions 
for making excellent telescopes 
capable of serious astronomical 
work, including the glaM mirrors 
and at a cost of less than |25 for 
materials, are presented in 

AMATEUR TELESCOPE 
MAKING 

(5M pages, 3U lllestrotletis) 

$S 00 peelpold, demesHcj foreign 

^FTER you have made your tele 
scope, there will be other optical 
apparatus that you will want to 
make Then the book you will 
need is 


AMATBUII TKLBSCOPE 
MAKINta— ADVANCID 

(A50 poges, 841 iHoetrariem) 

$4.00 pcetpotd, domesHcf feraign $4.81 

Ask for detailed information on 
these two practical books on an im- 
portant scientific hobby A postal 
card will do. 
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OBSERVOSCOPE MNDUI 

So w Hi Im ww ritt SBortj 

TK* IftitniiMiil ilial polnH 
4(r«cMy to tlio ttor R«q«(ro» 
fto colcwtotlMH AvolwoblooW 
to loqkwofi Studofth* Amo 
tow Aitronemort Scevti Sw 
voyori Toochori Comtrvctod 
of ploitki/7ln Mfli. 

ffitm $12^ 

f OM Wi H odotplilOr 

W. H. REDDING 




Ym, It !• soft to soy thol poHtops $ out of 10 
fomtltts In your noighborhood rood at Itost 
two or throo populor mogoilnot. 


Ttits moQoilno plont to ottoblls^ In 
•vory community a lorvko for Handling NEW 
ONE YEAR subscrlpHont for SCIENTIFIC 
AMERICAN THIS sofvkt, opofo to d indopond 
•ntly by o rtlloblt rosldont, will Includt olso 
Hit hondllng of now ond rtntwol subscrip- 
tions for oH otHor publicotlons. It will bo 
wofeomod by mogotino roodors os a dopond- 
oblt locol sourct througH wHich thoy moy 
obtain tHoIr mogoilnos. 

EorHops you con qualify for ono of iHoso 
oppolntmonti. A nolghborhood mogoiliio 
uibscription sorvko nood nbt Intorftro wHH 
ony fuH-tlmo work yoo ofo ongogod In* 
ohHougH loony Hovo dtvolo p od Into profit- 
obit fuR-Hmo twtorprtwi. 

You con obtoln fuN poitlculors wMtout 
tort or ob ll qorton by writing to 

(Nomioon Aoa4CT mvtsiON 
■oool IROIf 290 foHt Avtooo 
NowYGflil7,N.Y. 


sible to test an 8" test plate at 200' 
radius, at least much more difficult 
than the way 1 took 
“At present No 1 mirror has a maxi- 
mum variation from spherical of % 
wave in any 8" area No 2 is ground 
through 400 Car bo Had it polishing 
once but got a bad scratch Mirror so 
light (except when you are luggmg 
it around) ^at it is lifted by the grind- 
ing tool by suction when tool is lifted 
with a chain fall After a lot of teasing 
it suddenly lets go, the mirror clumps 
down or so, and the tool seesaws 
and thumps the mirror Heart failure 
every wet “ 

T hree weeks later, job finished, Bioad- 
head completes his report, and m 
what follows he very frankly points 
out the mam mistake he made, and 
“don't we all*^’ (If the log book for 
the 200" mirror is ever published in 
foto, would you be critical if mistakes 
that must have been made by the human 
bemgs who made it were similarly 
set forth with candor, or would you 
expect the makers of that mirror to 
be different from other liumans*^ If so, 
why?) 

“Radius of mirror A is 198 3", that of 
B IS 199'!" Glide of confusion obtained 



Figvrs 6 Astigmotism Bonfire 


by 2/3 diameter grinder and 5/6 diam- 
eter polisher and proper strokes came 
well within Mi'' tolerance specified for 
single reflections without recourse to 
local figuring One modification of my 
previous ideas and technique that I 
learned — though it should have been 
obvious — IS that my rigid tool technique 
is useful only up to the point where 
the tool is as stiff as the work I erred 
by making the grinding tool probably 
several times as stiff as the glass, and 
thus unnecessarily heavy, and this in 
turn bent the glass and gave greater 
astigmatism troubles Yet, to avoid 
astigmatism, I was trying to support 
the glass perfectly I could have ar- 
rived at a better balance of factors 
If I had it to do over again I could, if 
it served any purpose, make the mir- 
rors much more easily, using the origi- 
nal 2/3 tool for roughing a 5/8 tool of 
aluminum for fining, and a similarly 
light lap backing for polishing (in order 
that, if it became necessary to return 
to grinding, the glass blocks need not 
be re-cemented on the tool) 

“Although the mirrors are well with- 
in all specifications, it is instinctive for 
a TN to want to continue till hU best 
level of workmanship is reached, also 
until every shred of information has 
been wrung out of the job In this 
sense, such a job as this was disappoint- 
ing 

“I found that the most convenient 
bed for the mirrors was the long-used 
Brussels carpet, but that the support 
given by it varied considerably with 
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COMPLETE HIQH BRADE KIH 
OUR SPECIALTY 

Each kit hu two bI«« tlkco 
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includinK roufl* (fawar may 
not ffivt parfact optical aur- 
faca), inotructioDBf FREE 
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S350 

r S390 
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the direction of the nap Here rotation 
of the mirrors at the end of each wet 
helped, but on the rougher grades, say 
180, the variation in spherometer read- 
ings on diameters at right angles, due 
to the be of the nap, was about 
0 0005" in a single wet At 600 emery 
this was reduced to 00001" and after 
several wets of UOlO Garnet Fines 1 
could no longer detect this astigmatism 
with a spherometer Yet, after a short 
polish, 1 could easily detect plenty 
of it with the 8" test plate It slowly 
reduced during work with the 5/6 lap, 
but still was much in evidence even 
after the polish was complete and the 
circle of confusion reduced to about 
half the tolerance specified The ad- 
vantage of the Brussels carpet is that 
the variation in the support Is fairly 
constant, whereas with a hard support 
the mirror touches at only three wan- 
dering places 

''Had this been an astronomical job 
the outstanding astigmatism would 
have been ratable as heavy, and would 
have called for slower methods and 
thicker blanks The thin glass was used 
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Broodhcod in shop togs 

simply to save costs in laboratory re- 
search with these mirrors that did not 
call for a more expensive set-up ** 

C OMMENTING on this job, Professor 
Strong stated "The di£5culty of 
making these thin mirrors was an un- 
known 1 even had to make some com- 
putations before I was satisfied that 
such a mirror would hold a figure once 
it was given one, and I found that It 
wouldn’t hold a figure unless it was 
used in a fixed, vertical position Very 
thin mirrors can be us^ in a fixed 
vertical position if they can be given 
a figure That was my joker Who 
could give such thin glass a figure? 1 
was convinced that it could be figured 
by someone with imagination, skill, and 
enterprise, but that conviction was 
based more on faith than on facts Now 
we have the facts, and 30 days ahead 
of schedule The circle of confusion for 
the final image, after four reflections, 
two from each mirror, was less than 
Vh" in diameter The light in the flnal 
image of a Western Umon point source, 
after a 600' travel and four reflections 
from Broadhead’s two mirrors, was a 
hard core of about W diameter, and 
practically all the light fell within a 
5/16" circle For our needs this is per- 
fect performance” 
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GRINDING attachment machine tool 
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36 

INSULATION blown rubber 

85 

fire arresting building 

. 327 

IRON, electrodepoaited 

15 

Mesabl range 

33 

Iso-octane solvent 

63 

— J — 

Jet eni^nes* welding In 

137 

Job rating 

Jobs, marines make 

108 

148 

— K — 


Knurilng tool 

271 

• — L — 

Labeto aelf-destroying 

133 

LAMINATES in runabout body 

368 

tow pressure plenties 

161 

rayoo 

133 

wood-metal 

136 

LAMPS, ceahun faifra rad 

36 

germiddal 

173 

Land i^tographlc proceaa 

167 


JUNE 1947 


SCIENTIPIC AMERICAN 


287 


Latch push pull door 
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135 

variable speed 
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Legs testing artificial 
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LIGHT and industnal vision 

113 
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resistant paint 
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LOCOMOTIVE gas turbine 
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Tableware plait ict 
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Teletype radio 
TELEVISION, color 
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Temperature controller 
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starch permanent 
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remote reading 
TIMER electrical signaling 
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TIRES, rubber in 
tractor 

TOOL, broaching 

carbide grinding ^ 

center drilling 

knurling 

models scale 

protection electronic 
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PROTECT YOUR BRAND 

outstanding interest and importance to all pro- 
ducers of goods which are or may be protected by 
trade mark registration is the new Lanham Act 
This latest Federal Trade Mark Act was signed by 
the President last year and becomes effective on 
July 5, 1947 

The Lanham Act will, in general, coordinate the 
presently scattered federal provisions relative to 
trade marks In bringmg oui trade maik statutes 
up to date, it will gear protection of brand names 
and other marks to modem busmess needs and will 
reduce immeasurably the possibility of unfair com- 
petition By providmg that registrations may be- 
come incontestable after five years of continuous 
use, the Act will remove much of the uncertainly 
which exists under present conditions 

Because of the broad scope of the Lanham Act, u 
IS impossible to do more than make this mention of 
some of its desirable features here However, an 
analysis of the Act and of its effect on business 
has been prepared in booklet form by Sylvester J 
Liddy, Esq , of the New York Bar We are happy to 
be able to offer gratis copies of this pamphlet as 
a service to interested readers Simply request a 
copy of Mr Liddy’s analysis of the Lanham Act on 
your busmess letterhead, and it will be sent by re- 
turn mail 


MORE HUMAN ENGINEERING 

Just after our note, “Man’s Humanity to Man,” 
this page, May 1947, appeared, Eugene Holman, 
president of Standaid Oil Company (N J ) held forth 
on the same geneial subject So pertinent is Mr Hol- 
man’s statement, and so indicative is it of a definite 
trend m industrial-worker relations, that we quote it 
to some extent 

“A considerable pait of our future planning,” said 
Mr Holman, referring to his own orgamzation, “will 
have to be centered in the field of human relations 
Thrift plans, annuity benefits, and insurance are en- 
joyed by a very gieat majority of our workers We 
regard these things as definite obligations to the 
employees, and we shall continue to meet them But 
security alone is not enough Beyond that we must 
work to mcrease the opportunities for the growth 
and advancement of the individual throughout the 
industry ” 

Here indeed is recognition on the part of one of 
the biggest of big businesses that mere material re- 
ward is not sufficient for even the lowliest of work- 
ers Incentive payments, as we have dwelt upon 
before, are highly desirable in the industrial scheme 
of thmgs They produce results But they do not 
produce — alone and by themselves — all the results 
that can be had from employer-employee co-opera- 
tion The boss must realize that the worker — every 
last one — is a human being He must come to the 
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realization that unless employees are happy and 
contented, their mutual profit will not be at the 
optimum. And it must be realized by all that this 
optimum cannot be attained when that “mutual profit” 
is thought of only in terms of dollars and cents 
When incentives in business comprehensively en- 
compass higher wages in return for greater output 
plus an opportunity for the human ego of each workei 
to expand and blossom, then — and then only — will 
man’s humaxuty to man yield its greatest fruit in 
this complicated civilization of ours “Do unto others 
” and the rest of the Golden Rule looms larger on 
the mdustnal horizon than ever before Those men 
m key industrial positions who realize the impli- 
cations of it are those who will profit most — mate- 
iially and otherwise 


CONSUMER TIME STUDIES 

P RODUCERS of consumer goods may well take a page 
fiom the book of Proctor Electric Company, manufac- 
turers of automatic electrical appliances and par- 
ticularly of the so-called Ncver-Lift iron, billed as 
a boon to the housewife who does her own ironing 
Thiough a series of time and motion studies, Proctor 
has evolved a system for home ironing which reduces 
fatigue to a minimum and at the same time speeds up 
what must be an onerous if necessary household 
chore These studies show the housewife a “scien- 
tific” way to get through this job with the fewest 
motions and with the least possible consumption of 
time If moie manufacturers of household appliances 
and the like would take the trouble to inaugurate 
similar studies, and thus be able to show definitely 
how users could benefit by the advantages offered by 
their products, everyone’s path would be made a bit 
smoother And we don’t mean the smoothness at- 
tained by removing the dust from cigarette tobacco^ 


UP IN THE AIR AGAIN 

If there ever was an industry with its ups and 
downs, it is the aviation industry as it is today No 
matter how you look at it, the aircraft Industry is still 
in the luxury class The only possible purchasers 
of large tiansport planes — with a few and unimpor- 
tant exceptions — are the airlines The jiossible pur- 
chasers of private planes are the general public 
Let’s look at these two markets separately First, 
the airlmes According to the president of United 
Airhnes, present plans for the airlines in the United 
States can account for the purchase of new planes to 
the number of only 1200 units during the next five 
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years Two hundred and forty units a year are not 
going to keep our large-aircraft production possi- 
bilities in biisiness unless the Government manages 
to coordinate its military requirements with those of 
the privately owned airlines or vice-versa If 
this can be done, so much the better for all con- 
cerned, if it cannot, look for trouble on the transport- 
plane production line 

The other aspect of the airplane situation concerns 
private planes — personal planes, if you will For a 
number of years this market has been touted as the 
saviour of the aircraft industry Now, at the time 
of writing, it appears that the bottom is dropping out 
of this section Where second-hand light planes sold 
a few months ago for at least as much as the list 
price of a new plane, they are now a drug on the 
market Already, of the bakers* dozen of light plane 
manufacturers, at least three have quit, with the 
probability that more of them will go out of busi- 
ness m the near future The reason too many 
people have been sold on the idea that private light 
planes are going to follow in the path of the auto- 
mobile — at least one in every garage But prices have 
remained high, maintenance Is a problem, and air- 
ports are too far from home 

Private flying, of course, will always be with us 
But to what extent it will replace the horse and 
buggy — and even the automobile' — Is still one of the 
headaches of the private airplane industry 


WILL WE HAVE LIGHT CARS? 

Unfortunately for the development of the light 
car in the United States, much of the public thinking 
has been concerned with “keeping up with the 
Joneses ** On the other hand, in England, where mo- 
torists for many years have been more mileage- 
conscious, the light car has progressed rapidly Just 
over a year ago, General Motors announced plans for 
a light Chevrolet, not long after, Ford followed suit 
Now, both companies have apparently shelved their 
plans for trymg these markets, feeling it “inoppor- 
tune** to divert materials and man-power to the pro- 
duction of light cars which will produce high 
mileage per gallon of gasoline Such moves leave 
Crosley alone in a market which can well be devel- 
oped to a leading position m the low-priced car mar- 
ket if it IS followed up by intelligent application of 
technological know-how to immediate production 
problems 


ON A PHOTOGRAPHIC NEGATIVE 

Of increasing importance on the industrial horizon 
IS the versatile tool that is offered m the shape of 
photography in all its phases The photographic nega- 
tive can “stop** motion, speed up motion, reveal the 
ultra-small, reduce the super-colossal, compact filing 
space to an irreducible mmimum, record the vision 
of the probing eye of the X-ray, tame the spectro- 
graph, replace the repetitive labors of the layout man, 
and do a thousand and one other jobs in industry, 
limited only by the mgenuity of man 
To capture the spirit of photography as it applies 
to mdustry, this issue presents the first of a series 
of articles on what Eastman pleases to call “funtional 
photography ** But whatever the name — we call it 


“mdustrial photography** — the results are the same 
a recording meditim of high accuracy and infinite 
possibilities If our articles stimulate thinking along 
industrial photographic lines, they will have served 
their purpose Readers are invited to contribute new 
thoughts, new methods, new ideas 
More on this later A high-speed X-ray motion 
picture technique has been developed to study the 
mterior of the body m motion Dwell for a moment 
on the translation of this process mto a method of 
finding out what happens during lost-wax casting, 
flame-pressure weldmg, plastics and metal extrusion 
— during a thousand and one other industrial proc- 
esses that today are followed empirically Truly 
X-ray, coupled with the motion-picture film, offers a 
means of recording research progress which cannot 
be surpassed, it has equal possibilities on the pro- 
duction line 


NYLONS FROM THE FARM 

Elsewhere m this issue is emnouncement of the 
possibilities of production of nylon for hosiery from 
farm wastes, natural gas, and so on One of thf ques- 
tions that is going to result from this report, ^thout 
doubt, is How many pairs of stockings can be made 
from a bushel of corncobs^ *rhe answer is None 
What the chemist actually does is to produce from 
corncobs just one of the chemicals which go into 
nylon Other chemicals are equally important So is 
plant mvestment Thus, while it may be said that a 
bushel of corncobs can yield enough hexamethylene 
diamme to go mto about 40 pairs of nylon stockmgs, it 
must be remembered that this bushel of corncobs 
represents millions of dollars of plant investment, 
the technical knowledge and skill of hundreds of 
highly trained research and development men, and 
the work of thousands of others in a great variety of 
jobs Back of the announcement of nylon from corn- 
cobs lie 12 years of study and a million dollars or 
more spent on research, plant plans, and expansion 
of existing industrial facilities 


STRAWS IN THE WIND 

\A/ IDE use of plywood is booming prices, but if qual- 
ity of this composite wood, as well as of other forest 
products, IS not maintained, the wood industry is 
bound to suffer in the long run Rubber from the 
Orient is coming back m huge quantities, synthetic 
rubber production is sky-high, we need our syn- 
thetic rubber plant for national protection, we must 
walk lightly and carry a big stick (that was another 
Roosevelt) to make sure that we don’t come out on 
the wrong end of the deal As predicted in this 
column, farm machinery manufacturers — Interna- 
tional Harvester in particular — are mvading the 
“small farm*’ mnchme field with equipment which is 
still running, production-wise, far behmd demand 
Among the devices being offered agriculturists are 
labor-saving post-hole diggers and beet and potato 
harvesters Producers of equipment for floodhght- 
ing are ndmg a wave created by the sports-loving 
section of our citizenry, recreational facilities rang- 
ing from baseball to archery and from rifle shootmg 
to swimmmg and tennis and horseshoe pitchmg are 
absorbing millions of dollars worth of floodlights 
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50 Years Ago in 



(Condensed from Issues of July, 1897) 


PNEUMATIC MAIL SERVICE — “Some thirty years ago the late 
Alfred E. Beach, of the Scientific American, exhibited in this 
city a working plan for the carriage of midl matter rapidly 
from branch stations to a central office by means of pneu- 
matic tubes. He also experimented successfully on the idea 
of conveying loose letters in a smooth tube by a strong cur- 
rent of air, regarding It as an improvement over the old plan 
of having separate cars The idea is in practical use today 
in the many mail chutes found in tall buildings, where grav- 
ity supplants air as a propelling force Now, a generation 
after, a similar system is to be carried out m this ci^, per- 
mission having been granted by the Legislature to the United 
States postal authorities to lay pneumatic tubes in our 
streets'’ 

LABORATORY WORK — “At the present day the systematic 
study and advancement of any physical or natural science, 
including the medical sciences, requires trained workers 
who can give their time to the work, suitably constructed 
workrooms, and equipment with all the instruments and ap- 
pliances required for special work, a supply of the material 
to be studied and ready access to more important books 
and journals containing special literature of the sciences All 
of these conditions are supplied by a well equipped and 
properly organized modern laboratory Such laboratories 
are, with partial exception of the anatomical laboratory, en- 
tirely the creation of the present century and for the most 
part of the last fifty years They have completely ipevolu- 
tionized during the past half century the material conditions 
under which scientiSc work was prosecuted “ 

PHOTOGRAPHING RAIL DEFLECTIONS — “An arrangement for 
enabling the deflections of rails, bridges, etc , under movmg 
loads, to be photographically recorded consists of a camera, 
of which the plate holder is fitted to shde across the back 
by clockwork, so that a series of successive images may be 
t^en upon one and the same plate at uniform mtervals of 
time The rail or beam to be observed has attached to it a 
brilliantly polished bead, which is photographed as a point 
of light, and the succes^ve images of this point show the 
deflections A second lens causes the Images of a stationary 
point to be photographed upon the same plate m a line just 
below, thus furnishing a base Ime for comparison ” 

UNDERGROUND — “The latest addition to the system of under- 
ground railways in London will probably rank as the most 
impOTtant of all these lines before it has been very long in 
operation. The road will be about sixty-five feet below 
street level, and will be carried in two separate and parallel 
hmnels — a similar plan to that adopted in the Southwark 
underground railway in the same city Each station will be 
served by two elevators and two stairways The new under- 
taking will have especial mterest for this country, from the 
fact that the electrical equipment of the road itself and of 
the extensive system of elevators by which it will be served 
will be furnished by American firms ” 

WINTON CAR — “After the recent unsuccessful motor car- 
riage competition in England, it is satisfactory to note that 
several finns In the United States are now really in a posi- 
U<m to make and deliver motor carriages For a long time 
it was impossible to buy a motor carriage at any price, but, 
happily, this day has now passed The horseless carriage 
which we illustrate is made by the Winton Motor Cairiage 
Company, of Cleveland, Ohio On September 1, 1896, Mr 
Winton, the president and master mechanic of the company, 
completed his first motor carriage It has been in constant 
use since that time in all kinds of weather and over all sorts 


of roads The motor and driving mechanism, bestowed in 
the body of the vehicle, are self-lubricating The ten horse- 
power motor of the hydrocarbon type is almost noiseless, 
odorless, and free from vibration The fuel is gasoline, seven 
gallons being carried on the carriage” 

KITE BALLOON — ^“The usual form of balloon adopted by all 
the leading armies of today is the pear-shaped, captive bal- 
loon, connected to earth by means of a steel rope A 
new form of gas reservoir has, however, been devised by 
the German Captain Parseval, which enables its occupants 
to \ise to a full extent and under all circumstances the ex- 
cellent observation opportunities that an ordinary balloon 
offers only in a dead calm The principle on which the new 
balloon is built is the well-known action of a kite Its shape 
is that of a cylinder with hemispherical ends’* 


100 Years Ago in . 



(Condensed from Issues of July, 1847) 


LONG DISTANCE TELEGRAPHY— “New Haven was put in 

telegraphic communication with Toronto, Upper Canada, re- 
cently, and messages were instantly exchanged between the 
two cities the entire distance being nine hundred miles! 
The experiment was a most successful one, and the distance 
was overcome with as much apparent ease and promptness, 
as between New Haven and Hartford” 

FEMALE LABOR —“Not far from $5,000,000 are yearly earned 
in Massachusetts, by females employed In the various fac- 
tories and manufactories of straw hats, &c About 40,000 fe- 
males are thus annually employed " 

PRE-FABRICATED CHURCHES — “A London Church-builder 
provides wood and iron churches for transmission to the 
colonies He offers a church with stained glass windows, bell, 
&C., capable of seating 800 persons, for 500 guineas But, If 
you cannot afford to buy a church, he will lend you one *on 
hire’” 

RAILROAD SPEED — “The first locomotive built by Stephen- 
son ran no more than five miles an hour, and it has been 
sold that this celebrated engineer made the assertion, which 
he has since lived to condemn, that 10 miles an hour was a 
speed which was scarcely possible to obtain and which never 
could be surpassed. Last year Mr Brunell ran his engine 
at 60 miles an hour, and on the Western Railroad from Bos- 
ton, this same stieed has be^n attained in several Instances ” 
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The Eye That Never Closes 


are looking at a thermistor — 
a speck of metallic oxide imbedded in 
a glass bead hardly larger than a pm 
head and mounted in a vacuum The 
thermistor was developed by Bell Tele- 
phone Laboratones to keep an eye on 
the amplification in long-distance tele 
phone circuits 

When a thermistor is heated, its 
resistance to electric current changes 
rapidly That is its secret Connected 
in the output of repeater amplifiers 
It heats up as power increases, cools 
ds power decreases This change in 
temperature alters the resistance, in 
turn alters the amplification, and so 
maintains the desired power level 
Current through the wire at the left 
provides a little heat to compensate 
for local temperature changes 

Wartime need brought a new use 
for this device which can detect tern 
perature changes of one millionth of 
d degree Bell Laboratories scientists 
produced a thermistor which could 
‘ see*' the warmth of a man's body a 
quarter of a mile away 

Thermistors are made by Western 
Electric Company, manufacturing 
branch of the Bell System Funda 
mental work on this tiny device still 
continues as part of the Laboratories 
program to keep giving Amenca the 
finest telephone service in the world 
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UPWARD 
REACHES 
SCIENCE 

Brigadier General 
David Sarnoff 


Recent Scientific Developments Have at 
Last Opened for Exploration The Vast 
Fields of Untapped Resources Which Lie 
Skyward From the Air, From the Stroto- 
sphere. From Even the Moon and Planets, 
Man Will Coin Knowledge Hitherto 
Undreomed’Of Proper Use of This In- 
formation Gin Give Impetus to a New 
Era of Progress and Enlightenment 


. nay avan laarn haw to uaa tlia moon 
and tha planaft at radio toundlnK boards" 



Radio Corporation ot America 


S CIENCE emerged from the war as a powerful force 
that created new mstrumentahties and promised 
many others for use in peace-time, if man would only 
direct his thoughts to peace instead of war and his 
scientific lesearch to higher elevations 
During the war, science reached skywaid and a 
mnaculous invention called ladar saved England m 
the blitz, guided bombers to their targets, doomed the 
U-boafi and aimed the big guns of battleships to file 
with deadly accuracy, even in the dark Aside from 
radar, post-war dictionaries have many new woids 
that spring from radio and electronics, such as sonar, 
shoran, teleran, and the proximity fuse 
At the end of World War I, it was vividly appai- 
ent that scientific research was a vital factor in our 
industrial progress As a result, it grew ten-fold be- 
tween 1920 and 1940 Within the past two decades, 
in television alone, the ladio industry spent more than 
$20 000,000 on research That investment called for 
faith, for initiative, and for young men with new ideas 
Unified leseaich on a national scale, costing $2 000,- 
000,000, produced the atomic bomb Scientists them- 
selves were amazed at the speed of the development, 
having believed it would require 20 yeais or more to 
achieve such results Their calculations, howevei, did 
not take into account the impact of wai which pro- 
duces speed, direct action, and concentrated effort 
Peace also can benefit from similar concentration 
on ceitam pressing problems For example, what 
would result from even $100,000,000 wisely spent on 
cancer reseaich’ If research produced a cure foi 
cancel, it would save more lives than were lost in 
the war 

Research into the unknown is a great adventure 
It should be encouraged if American scientists are to 
blaze new trails in life, as the electron microscope 
has done in revealing the microscopic world which 
surrounds us From a study of infinitesimal organisms 
and elements, from unseen rays and waves which 
permeate our bodies, we may find the answer to our 
future m the Atomic Age Tlie tiny, invisible things 
of hfe are only begvnmng to reveal their importance 
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• LOOKING AHEAD* 

Improved television systems for industry 
where direct human observation is impos- 
sible or impractical Wide-area high- 
frequency broadcasting by the use of moon 
and planets cs reflectors Accurate 
weather forecasting ond control as o 
valuable tool of industry and agriculture 
Radio duplication developed to the 
point of a regular radio postal service 


The electron is the key to the world of the in- 
finitesimal 

We have long associated power with gieat size, but 
we are now beginning to lealize that tiny invisible 
things, such as the electron and the atom aie the 
axes on which our very existence whiils 

RESEARCH A BULWARK — Science today has the 
benefits of organized, industrial reseaich affording 
inventors every facility, co-operation, and comfort 
foi work and for study Without it, World War II 
might have been lost Industrial research conducted 
by private enteipiise is a bulwaik of the United 
States, it promotes victory m war and assuies piog- 
less in peace It is a safeguard of civihzdlion 

We who aie veterans m ladio, as well as those in 
other fields of scientific endeavor, aie continually 
encouraged by the knowledge that theie aie as many 
new frontiers of research today as thcie weie 100 oi 
1000 years ago The crossmg of one fiontier in science 
always leads to another Each discovery, each inven- 
tion, spearheads a new and undreamed-of advance 
Thiough radio and electronics, for example, scien- 
tists now believe that some day they may be able to 
detour storms, to dissipate clouds and fog, to pioduce 
lain and snow, and thus measuiably to contiol the 
weather 

The frontiers of science spread above the eaith and 
Ihioughout the universe, far mto unfathomed space 
Scientists, especially mathematicians for centuiies 
have been enchanted by the immensities of time and 
space by giavitation, by the propagation of light, 
the theory of relativity, by electi omagnctic ladiation, 
and by i adioactivity But laymen have looked into 
the heavens and refened to “the emptiness of space ” 
They have described the vacuum tube as a ‘ glass 
bottle full of nothing ” Now, thanks to science we 
know that space is not empty, and that a vacuum 
tube is far from being filled with “nothing ” 

Radio and electronics have given space and the 
vacuum tube a new meaning Scientists are leaining 
how to snap the switch that will bring them the 
sounds and pictures of the universe They are chal- 
lenged by science to keep their eyes on the stars Both 
astronomers and radio scientists now scan the blue 
dome of the world The sun rises and sets with spec- 
tacular brilliance, yet it is a drama enacted as quietly 
as if performed with an election tube, which also 
merely seems to glow’ But within that tube there 
may be a voice from Melbouine, news from London, 
or music from Pans Turn on a television cathode- 
ray tube, and its face lights up with a picture of the 



Airborne television camera. “Man will ba 
able to look around the world by television" 


United Nations meeting in New Yoik oi the 80th 
Congicss opening in Washington, oi the Army-Navy 
football game in Philadelphia No longei is the elec- 
tion tube full of nothing’ 

WIDENS MAN'S SENSES — New tools of science 
aie openmg man's eyes in the realm of the invisible 
Bui we need not see to be convinced that science is 
a vivid reality beyond the lange of human sight and 
healing Science works in no such nariow spectrum 
Wt p< rceive evidence of this in new forces which 
extend the langc of man's optic and auditory nerves 
By icidu), man now can hear even a whisper or the 
buzz of a bee across the seas, thiough the electron 
micioscope he peeis into the lealm of the molecule 
ind the ritom By television, he secs beyond the 
hoiizon 

While these aie invtntions that open new vistas 
and widen man’s taithly lange beyond the micro- 
scope and telescope, we have ample proof that these 
foiccs aic not confined to the surface of our planet 
This woi Id of ours actually spins in a boundless, m- 
exhaustiblc laboratory Radio beams flash through 
the ozone layer to probe through the dust of mter- 
stcllai space The plane that soars to 40 000 feet to 
learn the seciets of cosmic rays, or the rockets that 
carry automatic lecording instruments more than 100 
miles mto space, aie but feeble short-distance cfTorts 
of man to piei cc the uppei atmosphere 

Planes and lockets aie mechanical devices which 
meet the resistance of Nature But radio, radar, and 
television, travel on wings more closely allied with 
Nature They will encounter little opposition as they 
mmgle with meteors, nebulae, and galaxies Radio, 
like sunlight, travels 186,000 miles a second Indeed, 
radio IS a relative of light, and the shoi ter the radio 
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waves, the more apparent their kinship becomes 
The radar “peep*' that echoed from the moon was 
more than a faint signal of hope to radio scientists and 
astixinomers To them it was as important as the first 
feeble transatlantic signal to Marconi's ears when he 
plucked the letter “S” from the air That flashes of 
three dots in the Morse code told him that world-wide 
radio communication was possible Similarly, the 
radar signal from the moon proved that man might 
some day reach out to touch the planets, it revived 
speculation on interplanetary commumcatlon and in- 
spired great hope for interstellar scientific explora- 
tion With electronic computers, sensitive photo- 
electric cells, and infra-red eyes that see m the dark, 
the mystery story of the upper altitudes will become 
available for man to read The telescope with its giant 
mirrors Is no longer the only exploring eye for dis- 
covery above and beyond the earth 
Radio and radar have proved that space is not 
empty and we know now that It is accessible to man 
He may even learn how to use the moon and the 
planets as radio sounding boards and reflectors, to 
bounce or relay broadcasts and to nurror television 
pictures The moon is only 240,000 miles, or radio- 
wise less than two seconds away It looks hke a good 
radio concession* We may find future broadcasters 
staking claims for Saturn, for Jupiter, or for Mars 
and Venus ns well 

YOUTH AS A RESOURCE — Let no youth today de- 
plore the lack of opportunities Look up at the ^Iky 
Way and behold a myriad of challenges. Science 
through radio and radar is providing new tools with 
which to explore electronics, chemistry, and physics ^ 


New resources are to be found in space which may 
be capttured and brought to earth, to be harnessed 
or synthesized for the welfare of mankind 
Just as we have succeeded in releasing atomic 
energy from uranium, we must release the energy 
from the minds of our youth In the fertile brains 
of American boys and girls are the master keys to 
the future We must stimulate and encourage youth 
if this nation is to have health, prosperity, and se- 
curity With its natural interest In science, youth is 
one of America’s greatest national resources 
Great industrial laboratories will be built, splen- 
didly equipped, and on sites conductive to clear think- 



ing, but they will be worthless, no matter how great 
the funds behind them, if tramed men of research do 
not work withm their walls There is no substitute 
for brams Men, not tools, are the lifeblood of re- 
search 

The chemistry of the atmosphere with its nitrogen, 
carbon, oxygen, hydrogen, the “noble gases,” and 
perhaps other yet to be discovered elements or par- 
ticles, represents intrigumg continents for explora- 
tion We now hear of a new component — the meson 
— ^believed to result from the interaction of the pri- 
mary cosmic ray with atoms in the atmosphere *11113 
so-called meson is estimated to have a mass 200 times 
that of the electron Herein may exist a clue to de- 
vising a new source of energy to be harnessed and 
controlled by man 

BOUNDARIES IGNORED — Radio now spans the 
gaps of the hemispheres, leaps frontiers, ignores 
boundaries, and cannot be stopped by any man- 
made political “curtain” For radio goes everywhere 
— and through word and picture can bring informa- 
tion and understanding to all peoples of the world 

Already we are on the threshold of Individual radio 
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communication A motorist on the streets of New 
York may talk with a friend in Bombay, or with a 
relative on a ship somewhere on the Seven Seas The 
day is coming when radio will speak man to man, 
and television will place them face to face m New 
York, London, or Shanghai All this is the essence 
of “One World” 

Man will be able to look around the world by tele- 
vision with the same facihty that he now listens 
around the world by radio Historic events will no 
longer encircle the eeuth only as sound They will be 
seen and heard as sight and sound in tandem 

Nor should we think of television only as an optic 
nerve over which entertainment and information flow 
pictoriaUy, for it has many other uses which may even 
dwarf its performance m the home and theater 
Wherever transport needs vision, television will 
help to provide it The airplane will see by television 
and radar, so will ships at sea Similarly, wherever 
industry needs an eye, television will provide it It 
will watch over mdustrial processes and machines, 
it will go into places the human eye cannot reach 
Fireproof eyes will be put into furnaces to scan 
chemical reactions Tunnels will have these radio 
eyes as will conduits and mines 

A radio signal traveling 186,000 miles a second, 
faster than any aircraft or even a mail -carrying 


Mobile tolivlilon inlt. “HItterlo ovontt will no 
loflgor onelrolo tho oorth only at sound. Thoy will 
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locket, circles the globe in one seventh of a second 
Before a mail-laden plane could get off a runway in 
Australia, radio could be delivering mall from Mel- 
bourne — in Washington or London In the future, a 
person will write a letter or a message that will be 
put on a belt movmg m front of a television eye In 
a split second that letter or message, exactly as writ- 
ten, will appear in England, South Africa, or Chma 
There, it will be automatically reproduced by a 
photographic process for delivery m minutes — not 
hours as required by even the fastest airplane 

SEALED LETTERS BY RADIO ™ EventuaUy we 
may be able to take a sealed letter or document and 
flash it across the hemispheres without opening the 
envelope That again is a television- possibility — and 
it’s not too fantastic If X-rays can look through the 
human body and through steel, why should it not be 
possible for the television eye to look through a 
paper envelope’ This would make possible a radio 
mail system 

Science is at man’s command He can use radio and 
radar to guide rockets and bombs loaded with atomic 
wai heads, he can equip Xhe^e wmged missiles and 
robot planes with television eyes focused on great 
cities as targets of destruction Or he can use radio, 
iddar, television, and atomic energy for peace-time 
pursuits in commerce, industry, and home-life that 
will contribute greatly to “One World” in which peo- 
ple everywhere may live together m understanding, 
happiness, and friendship 
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New Fields for Stainless 


By Frwd P. Pettrs 

Editor In Chief, MATERIALS & METHODS 


A ny material which has expanded its output 
and increased its importance as rapidly as has 
stainless steel, must have much of mteiest to offer 
the manufacturer and designer Indeed, new users 
are contmually discovering special advantages in the 
various combinations of permanent beauty, rust re- 
sistance, special corrosion resistance, high- tempera- 
ture propel ties, mechanical strength, fatigue life, high 
strength-weight ratio, and so on, available in differ- 
ent types of stamless Many of the problems that 
limited stainless-steel applications in the past have 
been solved and most of the half-truths that were 
once accepted as gospel are now understood and kept 
properly within bounds 

Last year the production of stainless-steel ingots 
m this country amounted to 542,000 tons, and 1947 
production is currently at an even higher rate This 
means that stainless steel has achieved a position as 
one of the eight most importaiMi engineering metals 
in our economy, being surpaafeed only by carbon 
steels, low alloy steels of all types, cast irons, alumi- 
num, copper, zinc, and lead 
Just a few years ago the American production of 
stainless was m the neighborhood of 250,000 tons pei 
year, many authorities expect it to exceed 1,000,000 
tons within the next few years At this rate of growth 
stainless could conceivably become more important 
industrially than every nonferrous metal except alu- 
minum, and would justify the contentions of those 


Expanded Production of Stainless Steels, 
Coupled With the Development of New 
Types Having Improved Properties, is 
Bringing this Group of Metals to a Position 
of Ever Increasing Industrial Importance 


who regard it as the steel industiy^s answei to the 
vigorous challenge of the hght metals for available 
markets 

DIFFERENT TYPES — By “stainless steels” is meant 
those iron-base alloys with at least 4 peicent chro- 
mium content and up to 50 peicent total alloy con- 
tent The best known members of the group are 

Cutlery staanless or “13- chrome,” heat-treatable 
steels contammg 12 to 14 percent chronruum, little 
or no nickel, and fairly high carbon, “18 and 8,” non- 
heat-treatable (austenitic) steels containing 16 to 19 
percent chromium, 7 to 10 percent nickel, and as little 
carbon as possible, (the most important grades from 
the standpoint of tonnage production) , “17-chrome/’ 
non-heat- treatable steels contammg 16 to 18 percent 
chromium, little or no nickel, and as little carbon as 
possible, and steels such as “25-12,” which contains 
22 to 24 percent chromium and 12 to 15 percent nickel, 
IS non-hardenable, and provides exceptionally high 
corrosion resistance and mechanical strength, but at 
higher cost 

It is generally agreed that the corrosion resistance 
of stamless is conferred primarily by the chromium 
present, secondarily by the nickel, and that carbon 
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dctiacts fiom coiiosion lesistancc In stoels of the 
and 8'’ type the caibon causes a paiticulaily 
annoying type of conosion weakness known ns 
“inteigianulat conosion” and its effect is countei - 
acted through the addition of small amounts of co- 
lumbium oi titanium, steels so treated are known as 
‘stabilized ’ steels, because they are resistant to the 
conditions that would otherwise produce intergranu- 
lar corrosion 

The most fanuliai condition of this type, and the 
one that has the most mdustiial lamifications, is the 
slow-coolmg of the steel that occurs in a weld just 
after it has been completed Chromium-mckel stain- 
less steels that are to be welded '=:hould be “stabil- 
ized,” otherwise they are strringly susceptible to 
subsequent serious corrosion in the areas adjacent 
to welds 

The stainless materials arc available m all forms — 
castings, forgmgs sheet, stiip bar, rod, tubing, and 
so on Only a few manufactur er^ specialize m stain- 
less-steel production (foi example Alleglieny Lud- 
lum Steel Corporation, Carpenter Steel Company 
Eastern Stainless Steel Company, Rustless Iron and 
Steel Division of Armco, Washington Steel Corpora- 
tion, afld others) although most of the large general 
steel producers (American Rolling Mill, Bethlehem 
Cainegie-Illinois, Republic, and so on) and many 
smaller companies (Crucible, Firth-Sterlmg, Jes&op, 
Sharon, Timken, and so foith) do a considerable 
(and increasing) business in stainless along with then 
other products In addition there are several steel 
and alloy foundries making stainless-steel castings 
for the chemical, marine, and othei industries 

The early uses of stainless steel were in cutlery 
wheie it seived chiefly as a sort of non-rusting tool 
mateiial, and in oinamental applications Later came 
inci easing use in the chemical and process industi les 
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and especially m the food and phai maccutical fields, 
for equipment to process and handle corrosive mate- 
iials or those which must remain free from container- 
( onlamination 

In th( past few yeais stainless steel has found in- 
cieasmg favor by virtue of its mechanical properties 
The cold -1 oiled stainless steels (or the newer pre- 
cipitation-hardened gi.ides) have among the highest 
strength- weight latios obtainable from modern engi- 
ne eiing materials a cm urnstance which has led to 
then growing use in aircraft railway cars, tiucks, 
buses and elsewhcie Machinciy p'lits are increas- 
ingly being fashioned fiom stainless steel because of 
the inatenars exceptional fatigue resistance, as well 
as its general durability under a variety of severe 
service conditions 

WORKABILITY OF STAINLESS - But the major 

reasons for stainless’ i apidly growmg popularity with 
product manufacturers are the improvements in its 
workability which have been effected in recent years 
and the inci easing familiarity with the material 
that manufacturers all over the countiv now enjoy 
as a M suit of wii-time experience with it For ex- 
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ampU, stainless steal was once claasad as vary diffi- 
cult to machine Today, through the development of 
stainless steels containing small amounts of selenium 
or sulfur or bismuth, several “free- machining” stain- 
less steels exist which compare favorably with other 
engineering materials in the speeds and finishes ob- 
tainable with them When these are used with tool 
steels, set-ups, speeds, and feeds known to be best 
for stainless (instead of using the same procedures 
applied to ordmary steel), results have been known 
to astonish those who remembered only the troubles 
encountered in machining stainless steel 10 or 15 
years ago 

Then, in the early days, there were many unfor- 
tunate “disappointments” with stainless steel, through 
lack of simple care in handling or maintaining it 
Thus it has only recently become fully appreciated 
that the extent to which stainless steel products are 
kept clean by their users is important to their per- 
manent brightness and their corrosion resistance In 
one instance two store fronts trimmed with the same 
grade of stamlesa existed side by side One was 
washed whenever the windows were cleaned, the 
other was cleaned only by the rain and the slop- 
over from window washing At the end of ten years 
the regularly washed store front looked brand new, 
the untended trim was badly pitted and dull looking 
before five years had passed 

PRICE NO DRAWBACK - The higher price of 
stainless steel, in comparison with ordinary steels, Is 
no longer as serious a drawback as formerly, for with 
the carefully worked out but simple -to- apply fabri- 
cating techniques developed especially for stainless 
steels, their fabrication costs may often be less than 
they would be with mild steel Iliis is because rust- 
prevention procedures and surface coating are elimi- 
nated, as are extra strengthening operations fre- 
quently applied to ordinary steel, such as heat treat- 
ing or shot peemng 

Then, too, the development of new stainless -steel 
materials has opened up vast new fields of applica- 
tion for these alloys — fields that are expected to be 
of even greater significance as time goes on than they 
are now The free-machming alloys previously men- 
tioned will loom increasingly large in the stainless 
picture and among engineering materials m general, 
for they overcome the greatest objection that has 
traditionally retarded stamless-steel’s applications 

The “stabilized” stainless steels, formulated to re- 
sist intergranular corrosion, especially after welding, 
will be supplemented shortly by commercial stainless 
steels containing virtually no carbon at all If the 
carbon content of the nickel-chromium types can be 
held below 0 03 percent, carbide precipitation and 
intergranular corrosion will not occur “No carbon” 
stainless steels were developed and successfully used 
in England a number of years ago, and a few Ameri- 
can producers have such steels of their own now in 
an advanced stage of development This is the next 
important step to come in stainless-steers progress 
and Is being closely watched by all interested in the 
production and fabrication of these materials 

EXTRA HIGH STRENGTHS - The new age-hard- 
enlng grades of stainless are also expected to find 
new applications for these steels In the past the extra 
high strengths available m stainless-steel products 
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have been built into the raw material by cold-rolhng 
it But cold-rolled stainless steel, although possessing 
about the highest strength-weight ratio obtainable 
today, is more difficult and expensive to fabricate 
than annealed or hot-rolled sheet With the new age- 
hardening grades, a fabricator may buy the soft- 
annealed stainless steel, fabricate it easily and 
cheaply, and then heat treat the formed product to 
develop strengths comparable to those of the cold- 
rolled material The new materials are umque m the 
thiee-way combination of high stiength, maximum 
corrosion resistance, and workability they provide 
Again, stainless-clad carbon steels, made by bond- 
ing surface layers of stainless onto an ordinary mild 
steel base, are extremely promismg materials They 
provide the user with the combmation of surface 
corrosion resistance and fatigue strength that are 
characteristic of stainless together with the low cost 
or good heat conductivity of ordinary steel Cooking 
utensils, for example, are among the products that 
will increasingly be made of stainless-clad steel 
The super-alloys developed for high-temperature 
use m gas turbines, turbo-superchargers, and jet 
engines include several doped-up stainless steels 
The Timken 16-25-6 alloy, for example, which is one 
of the best all-around super-alloys so far developed, 
is really a 16 percent chromium and 25 percent nickel 
stainless steel containmg in addition 6 percent 
molybdenum As reaction engines of these types 
come into ipcreasmg use, special stainless steels arc 
certain to be widely used for many of their major 
structural components 

THIN STRIP — Cne of the very latest innovations 
IS the use of the Sendzimlr cluster mill for precision 
rolling of ultra-thin stainless steel sheet and strip 
With the final bugs bemg worked out of the process 
at this writing, mdustry can look forward to a regu- 
lar supply soon, of lower-cost, high-strength stainless 
sheet and strip in very thin gages 
One of the problems the stainless-steel producers 
face, which industry as a whole could well solve to 
its own advantage, is the need for more fabricators 
who will specialize m stainless steel The demand 
for certain stainless products — especially hospital, 
restaurant, and household equipment — Is far greater 
than existing fabricators can supply There is re- 
ported to be a substantial and profitable volume of 
busmess awaitmg new or old shops who will enter or 
expand the field of fabricating (for example) such 
products as hospital equipment and milk pails made 
of stainless steel sheet 
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Points, Vornishos, and Similor Wood Surfoco 
Cootings With Synthetic Resin Boses Con Be 
Formulated To Meet Requirements of Specific 
Applications The Resultont Coats Offer a High 
Degree of Protection, Beauty, and Durobility 

By Charfes A, Breskin 

Editor MODERN PLASTICS 
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W ITH THE recent emphasis m advertising on the 
plastics content of paints and other wood sur- 
face coatings, the average man is prone to think of 
the use of plastics in these products as a new devel- 
opment Actually plastics and synthetic resms have 
long been used in wood coatings The rcollv new 
development in the field, as a result of research, has 
been the increased knowledge of resin properties, 
and gi eater skill in the compounding of coatings to 
meet specific needs Thus, it is not enough for the 
prospective purchaser to choose a “plastics paint ” 
He must determine the specific resin contained in the 
coaling and its proportion to other lngr(^dients if he 
would obtain the ope material best suited to his re- 
quirements 

There are seveul reasons for applying a coating to 
wood The most obvious and universal motive is to 
achieve a decorative effect through pigmentation or 
a glossy finish Resistance to abrasion is a less com- 
mon reason, but one of importance m such special 
applications as bowlmg alleys and roller-skating 
nnks In furniture designed for use m laboratories, a 
major consideration is resistance to acids and al- 
kalies One of the most important reasons, however, 
foi coating wood is to protect it against the adverse 
effects of rapid changes m moisture content Basi- 
cally that is why it is necessaiy to paint a house 

AGAINST MOISTURE — Coatings protect wood 
against the adverse effects of lapid changes m mois- 
ture content by retarding the passage of moisture 
through the surfaces When moisture enters or leaves 
through the surfaces faster than it can diffuse within 
the wood, inequalities in moisture content and in 
degree of swelling set up internal stresses These 
stresses cause grain raising and checking at the sur- 
face then cupping, warping and even splitting of 
the boards, unless they aie fastened firmly enough 
to prevent this action Weathering finally loosens 
fibers on the surface and permits the wood to waste 
away very slowly 

A coating, impervious to moisture and covering 
the wood on all sui faces, would keep the moisture 
content fiom changing, legardless of the degree of 
dampness of the surroundmgs but, unfortunately, no 
such coatmg has yet been developed No coating, 
Iherefoie will alter the moisture content at which 
wood comes to equilibrium if it is given time enough 
In most instances, howevei, the fluctuations In mois- 
ture content are relatively rapid, and a coating that 
reiaids the passage of moisture sufficiently limits 
the cliange m moisture content to a fraction of the 
change experienced in uncoated wood, thus keeping 
the wood closer to an average moisture content 
Those are the conditions under which coatmgs fur- 
nish effective protection, and under which wood bene- 
fits most from their protection It is much more diffi- 
cult to protect wood adequately against cycles of ex- 
posure in which the damp and the dry phases are 
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each of long duration and the transition from one to 
the other is gradual Flooring and furniture in houses 
that are heated in winter are exposed to such condi- 
tions 

TYPES OF COATS — Coatings may be divided ink) 
two major classifications according to the extent to 
which they penetrate the wood Since wood is a 
cellular substance^ at least part of the applied mate- 
rial nearly always sinks mto the surface Paints^ var- 
nishes^ enamels^ and lacquers^ often called surface 
coatings, do not penetrate very far, and form a layer 
of substantial thickness on the surface of the wood, 
varying from 1 to 3 mils In two-coat pamtmg of 
new woodwork with house paints, the second coat 
will be 2M to 3 mils thick A complete finishing sys- 
tem may thus range from 1 to 5 mils In contrast, 
there are “mtra-surface coatings’* such as wood 
stams, wood fillers, wood sealers, and water repel- 
lents which are expected to sink almost entirely into 
the surface, leaving little or nothing on top 

The greatest degree of protection for wood is ob- 
tained from surface coatings In tra- surface coatmgs 
afford much less protection, though some of them 
furnish enough to be useful m the right places In 
recent years, there has been a vogue for exterior 
coatings for houses that display the natural gram 
and color of the wood, instead of concealing them as 
paint does Such intra- surface coatmgs as water re- 
pellents and wood sealers are generally used for the 
purpose, since the glossy finish of varnish is unde- 
sirable Though low in resistance to moisture-pene- 
tration, intra-surface coatings are effective enough 
to prevent weathering, provided they are renewed at 
frequent intervals Their mam shortcoming is this lack 
of durability, for they generally need renewal at least 
once a year 

Intra-surface coatings, on the other hand, have 
some important advantages They are cheap and 
easy to apply The treated woods stands rough han- 
dling during shipment and erection at the site, since 
there is no surface coating to be scratched or chipped 
This is also an advantage in the case of wood surfaces 
that slide over one another Despite their limited 
effectiveness, the mtra -surface coatings appear to 
have much usefulness for the protection of wood- 
work It should be kept in mind, however, that they 
protect wood only against short-cycle fluctuations in 
moisture conditions 

RESINS COMMONLY USED — Alkyd resins The 
most popular resins employed m compounding coat- 
ings are the alkyds Various type of alkyd resins have 
been used successfully m coatings for wood For ex- 
ample, the oxidizing type of phthalic alkyd Is ap- 
propriate for use indoors where decorative qualities 
are of prune importance, rather than weathering or 
moisture-excluding characteristics When this resin 
is made with soya oil, it shows excellent color and 
gloss retention, and Is widely used for so-called 
architectural white enamels These are the familial 
high-quahty synthetic white enamels produced for 
household use There are special modifications of this 
type of oxidizing phthalic alkyd resins which produce 
coatmgs that dry faster and have increased water- 
and alkali -resistance and hardness In general, how- 
ever, such characteristics can be improved only at 
the expense of durability and color retention 


Alkyds based on maleic anhydride have a wide 
range of commercial applications According to the 
end use, the resins are generally divided into two 
categories — the varnish type and the lacquer type 
The varnishes are widely used as household utility 
varnishes, and as vehicles for architectural white 
enamels They have good color retention, good hard- 
ness, and dry quickly, but they lack the durability 
which IS characteristic of the phthalic alkyd resins 
made without rosin The lacquer-type maleic resins 
are usually dissolved in solvents and used with cellu- 
lose nitrate in the production of lacquers They im- 
prove the adhesion of the cellulose nitrate lacquers 
and, when included as an ingredient m wood furni- 
ture lacquers, impait qualities of depth to the film 

Alkyds based on sebacic and other high molecular 
weight aliphatic polybasic acids aie also suitable foi 
use in lacquers, and they ofTer good protection against 
ram and weathering 

Polyester resins, often of the alkyd type cross 
linked with an unsaturated product such as styrene 
when used m laminating plywood, form a piotective 
surface which often serves to bring out the gram of 
the wood 

Phenolic finishes Perhaps the next most commonly 
used synthetic resin m wood coatings is the phenolic 
group These have proved very satisfactory for fin- 
ishes on plywood in aircraft and on other wood con- 
structions Phenolic coatings have remarkable re- 
sistance to the passage of moistuie, even when the 
finish IS light-weight and thin Probably the most un- 
usual phenohe coatings aie those based on the dis- 
persion resins They fiist gained attention because of 
their property of drying through the evaporation of 
the solvent alone, and having very slight penetration 
into porous surfaces Further testing showed, how- 
ever, that this coating was highly lesistant to the 
passage of moisture and possessed lemarkable ex- 
terior durability Enamels based on these lesins have 
shown excellent protection of wood after two yeais 
soaking m water 

Some of the cunent formulations in phenolic fin- 
ishes for wood are cured by low-temperature baking 
These result m coatmgs which are chemically le- 
sistant, and which will not scrape or chip off Also 
production costs are i educed beeausfe wood coated 
with this material can be hot-sanded 

Polyamides Polyamide resins can be used in 
lacquers in conjunction with cellulose nitiate, oi as 
a wood sealant with some alcohol-soluble resin which 
alone is too brittle as a coating In the latter case, use 
of the polyamide results m a coating that is sufficiently 
elastic to be free from checking or ciackmg This 
coating IS excellent for sealing off knots of pine, 
Douglas fir, and other high-resm content woods 
However, the price of these polyamides is still too 
high for them to be considered on a competitive basis 
with such established wood sealants as shellac 

Celluloaic Lacquers and Dopes From the point of 
view of qiuck and easy application, both during 
processing at the factory and refinishing m the field, 
cellulosic lacquers and dopes are convenient Vari- 
ous mterior surfaces can be successfully treated with 
these materials and the resultant finishes are satis- 
factory in appearance However, for applications such 
as aircraft plywood surfacing, the cellulosics do not 
exhibit sufficient flexibility and resistance to mols- 
tuie 
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Metal Atoms 


Recognition of the importance of Time as an 
Element in Metal Working Is Giving Rise to 
Theories Regarding the Action of Atoms When 
Subjected to Heat and Pressure New Tech- 
niques Are Growing Out of These Theories 


By Edwin Laird Cady 


I N THE piecision investment casting shop of the 
Haynes Stellite Company, a tool makci caiefully 
positioned a haid steel model in the bottom of a 
thick-walled steel cylinder Ho poured low-melting 
alloy into the top of the cylinder Then he fitted a 
plunger piece inside the cylinder and on top of the 
molten metal Five tons of hydraulic piessuie weie 
applied to that plunger piece as quickly as the hy- 
draulic lam could be brought down 

Ask the tool niakei what he was doing and he 
would say he was making a soft- metal mold by the 
high-pressuie casting technique The steel model had 
mtucate contouis Undei the piessure the low-melt- 
ing a4oy would be forced to conform to the slightest 
curve, to the smallest hollow in the steel suiface The 
model had a highly polished suifacc, the mating sur- 
faces of the sofi-mctal mold would be highly pol- 
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WANDER 


ished also If there were the slightest tool or grinding 
mark on the model, it would be reproduced on the 
soft metal surfaces 

That the pressure produces fidelities of contours is 
easy enough to understand Less easily explained is 
the fact that the pressure has to be maintained for at 
least 30 minutes 

Need to give the molten metal time to solidify 
would no{ account for the long time period over 
which the pressure has to be applied On the con- 
tiaiy, the low-meltmg alloy is likely to solidify so 
quickly that the plunger piece has to be heated be- 
foie use, lest it chill the alloy before the pressure is 
applied 

From such experiences with hot metals, science is 
evolving a theoiy which may change the whole pic- 
tuic of the welding industry, and of casting, and of 
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the heat treatments of metals The whole world of 
metals may be changed Biand new products, new 
stiengths, new methods, may emerge 

ATOMS MAY SHIFT — Briefly stated, the theory is 
Given a supply of energy and half a chance, atoms 
may wandei from one metallic crystal to another 
foiming new patterns The accompanying sketch is 
a schematic diagram of a metal crystal The large 
round dots represent the atoms which make up the 
structure 

It has long been inferred that under certain changes 
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of temperature or other energy, the atom cat position 
1 (in the center of the crystal) would move to the 
face, to a position such as position 2 But, asks the 
new theory, if atom 1 moves to position 2, why should 
not the other atoms be in motion also, and why should 
not atom 1 wander around to pKisitions 3, 4, 5, or 6? 

And if two crystals were pushed against each other 
under heavy pressure and at high enough tempera- 
tures, why should not they swap atoms and have their 
atoms rearrange themselves as if the two crystals 
were one’ If this were to happen, then when the 
metals and their crystals were cooled to the pomt 
where the atoms no longer moved so easily, the crys- 
tals would be locked by each other’s atoms into a 
true weld 

Welding had long been done by fusion methods 
But at fusion temperature the metals are molten As 
they cool to the solid state, they form crystals But 
those crystals are formed together, and are auto- 
matically mtemungled and interlocked 

Cold welding, at temperature below the molten, 
had been done for thousands of years But nobody 
understood why the metals joined each other There- 
fore nobody knew how to improve the process 

Here, in the wandering atoms, is an explanation 
that could be used And an employable hypothesis 
was all that was needed by the applied science called 
manufacturmg 

One of the fifrst starts was in the compression weld- 
mg of steels Heated to temperatures of lS60 degrees, 
Fahrenheit, and pushed together by pressures rang- 
ing from 1400 to 5000 pounds per square inch, de- 
pending upon the compressive strengths and there- 
fore the resistances of the metals to upsetting under 


Prtparliif for higli-iiroMHrt oastlng of soft Mofali 

Courtesy Haynes Stsihte Company 




compression, the steels would become welded to- 
gether 

The welds were not complete enough for a great 
many purposes Etched and then exanruned under a 
microscope, clear weld lines could be seen The 
atoniij had not interchanged enough to merge the 
crystals fully 

Higher temperatures, up to the range of 2192 to 
2282 degrees, Fahrenheit, were tried The results 
were much better when the atoms had this much 
more energy to work with The weld zones tended to 
disappear 

Engineermg long had known that normalizing — 
holdmg the steel at a temperature above its critical 
range — tended to cause crystals to merge What the 
atoms seemed to need was more time to wander back 
and forth within their own crystals and to enrugrate 
from crystal to crystal With the added time, they 
could form their new patterns among the crystals 
and at the juncture of the crystal faces, do a truer 
welding job 

ATOMS LOCK CRYSTALS “ Normalizing was tried 
The added time was given And the atoms did what 
was expected of them They locked the crystals to- 
gether so completely at the weld zone that no differ- 
ence could be seen between that area and any other 
in the steel Tensile and other physical strength tests 
showed that the microscope was telling the truth The 
weld zone had become exactly like the parent metal 

One of the first mdustriul applications was the 
flame-compression weldmg of eye castings to torque 
tubes for aircraft landing gear This was done by the 
Linde Air Products Company's process on automatic 
equipment developed by the Menasco Manufacturing 
Company The tube and one eye-casting were care- 
fully cleaned, then were abutted A ring of flame was 
applied to the juncture, and the pressure was ap- 
plied When at upsetting temperature, the two parts 
moved together 

Castmgs are difficult to weld to wrought steel or to 
anything else But this process welded thepi so com- 
pletely that there was no known way of testing the 
weld The shops had to depend upon the examination 
of chips machined away when machining the upset 
area down to the diameter wanted In the assembly, 
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• LOOKING AHEAD • 

Caitmgs, farrous and nonf^rrous, of 
greater strengths Perfect welds 
New knowledge obout powder metallurgy 
Changes in the whole world of metals, 
wherever heat is applied 


and upon destructively testing some o£ the assem- 
blies 

Another application was that of metals which are 
chemically different The theoretical argument was 
that if the alloy of the two represented a lower total 
energy, then either weldmg should take place or 
else a special compound would be formed In addi- 
tion, if the homogeneous mixture were stronger than 
the mean of the two metals then the weld would be 
a strong one 

The theory was tued out Stainless steel (18-8) was 
flame-pressure welded to engineering steel NE 9440 
The bonding zone was proved to be a distinct alloy 
of much greater strength than either of the parent 
metals, and so thin that only an electron microscope 
could find it When tested physically, the welded 
piece invariably failed m the stainless steel, which 
was the weaker of the two parent metals, and in- 
variably at the full strength of the stainless 

WITH NONFERROUS METALS - The general idea 

of applying pressure plus heat plus time was tried 
with nonferrous metds It worked with silver It 
worked with copper, and with many of the copper 
alloys, especially if the copper could be held within 
a closed chambet which would prevent it fiom losing 
too much heat by conduction 


The atoms apparently would wander, then, if tem- 
perature or some other force gave them energy 
enough, if pressure brought the faces of the metals 
close enough together so that wandering was easy, 
and if enough time was provided Furthei experiments 
are showing that, within limits, these three factors 
ire adjustable Nobody knows just how all of that will 
work out But if the time is extended, then the pres- 
sure and temperature can be lower And if the tem- 
perature is raised, then the time and pressure can 
be less 

Powder metallurgy is making use of this theory 
Copper and alloy powders ]om at thousands of faces 
when compressed within the molds The pressure, 
time, and temperature are far more controllable 
within the molds than when the metals are exposed 
to the air, as they must be in either flame oi electrical 
compression-butt welding The powdei pai tides are 
being joined with welds which show every evidence 
of being complete 

Pressure-welding of low-mclting alloys to make 
injection molds is only one of the tasks which are 
being done in the casting industi’y Here are all sorts 
of opportunities The crystals of many metals tend to 
become large if castings are cooled slowly, as many 
castings must be But cooled under heavy pressures, 
so that the ciystals are under welding pressures 
through all of their welding ranges, the castings are 
tending to develop strengths and homogenieties never 
before obtained in cast alloys And the pressures are 
easily applied — by hydraulic force, by centrifugal 
force, or even by pneumatic Unes 

Developments of these techniques are mostly m 
the future One application after another is being 
tried experimentally The list of commercial successes 
IS slowly glowing But nobody can predict what the 
efTect will be upon industry when more of the atoms 
of mntal ciystals aie encouraged to wander 
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FUELS OF THE FUTURE; 


For Reciprocating Automotive 
and Aircraft Engines 


Editor's Nofo: The occompanying orticle 
IS the first of four, odopted by permission 
from papers presented at a recent Stond- 
ord Oil Development Compony seminar on 
Fuels of the Future Eoch poper deals with 
different phases of fuels for engines of 
types now in use, under development, or 
projected Together they summarize the 
general subject and furnish a glimpse of 
the fuels and engines which technology 
will be offering to transportation in the 
years to come 


A LITTLE less than ten yeais ago, the turbo-jet 
reaction engine was first demonstrated as a 
practical means of propulsion, and the dominant 
position for motive power which the reciprocatmg 
engine had long enjoyed was seriously challenged 
In spite of the importance of the reaction engme 
and lU many variations and applications, its birth 
did not signal the death of the reciprocating engme 
Reaction engines were admirably suited to the high 
speeds and high altitudes that aircraft were striving 
to attain But no one type of engme is best for all 
speed and altitude ranges The reciprocating engine 
has been the work-horse of the automobile and air- 
craft so far And although it may yield to the newer 
engines for the high-speed and high-altitude airciaft 
operations of tomorrow, it will long continue to serve 


By Alb^ri J. Blackwood 

Astiatant Director Research Division 
Esso Laboratories 


as an impoitant automotive as well as aiiciaft engme 
Much attention these days is being given to reaction 
engine fuels, but extensive lesearch is also in pi og- 
ress on developing fuels for the improved lecipiocat- 
ing engine of the future 

AUTOMOTIVE FUELS — In the lecipiocating auto- 
motive gasoline engine under otherwise similar op- 
erating conditions combustion efficiency is i elated to 
the compression ratio — the measure of how much the 
fuel-air charge in the cylinders is compressed bcfoie 
being fired The more the charge is compressed, the 
higher the combustion efficiency — provided the 
engine does not knock because of inadequate fuel 
quality Thus the knock rating, or octane numbei , 
requirement of the fuel is tied in with the com- 
pression ratio of the engine 
Discussions of the knock ratings of gasolines mav 
at times be confusing because there are in common 
use today several different test methods foi deter- 
mining these ratings The two methods most com- 
monly employed for motor gasoline are refen ed to 
as the A S T M Motoi Method and the Research 
Method The numerical values of octane numbers 
obtained by the two test methods aie larely identi- 
cal for a given sample of gasoline because each meth- 
od focuses on the behavior of the gasoline undei 
specific operating conditions The Motor Method 
appears to be better for determining tendency to 
knock under severe opeiating conditions, such as m 
an automobile ai high speeds oi in an airplane during 
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take-off and c’lmb The Reseaich Method is a bettei 
indicatjoff of knocking tendency under mild condi- 
tions of Use, such as an automobile in traffic Neither 
method alone piodicLs accu lately what will actually 
take place in the engine of an automobile on the 
highway undei all conditions 
Automotive engine compression ratios have stead- 
ily increased over the ycais in oidei to take full ad- 
vantage of inci easing gasoline knock ratings In 1930 
compression latios aveiaged around 4 % and Motor 
Method gasoline knock latings averaged s ightly 
over 60 (the Reseaich Method was not then in use) 
At the start of World Wai II the average compression 
ratio was about and the Motor Method knock rat- 
ing of legular-giade gasoline was 73 while that of 
premium gasoline was about 80 

These increases m knock rating have been accom- 
plished with a decrease m the service-station price 
of regular-gi ade gasoline, exclusive ^of taxes paid 
there, fiom about 16 V 4 cents pei gallon to 12% 
cents per gallon At the same time, labor costs were, 
of course, inci easing Raw materials — m this case 
ciude oil — remained at about the same price level 
The output of more efficient gasolines at lower prices 
was made possible laigely through improved refin- 
ing processes, m turn the lesult of research and de- 
velopment Work by the petroleum industry At the 
same time, progress in refining technology has made 
it possible to produce more gasoline today than be- 
fore from the same amount of crude 

HIGHER COMPRESSION — Gasolines are now being 
developed and tested for automotive engines of as high 
as 12 to 1 compression latio, which requiie a gasoline 
of nearly 100 Reseaich octane number Gaso’ine of 
this quality level could be made with already known 
refinery processes Its cost pei gallon would be a little 
higher than current motui gasoline, but the saving 
m mileage to the motoiist would moie than compen- 
sate foi the incj cased cost Such a gasoline is not yet 
on the market because engines are not yet generally 
dvadable that would benefit fiom it Without chang- 
ing the performance chaiacteristics built into an 
engine, an incicasc in its compiession ratio from to- 
day's aveiagc value of about 6 5 to 1 to 12 to 1 can 
give as much as 50 percent increase in miles per 
gallon of gasoline Possible futuie impiovemcnts in 
fuel economy can be expected from such increased 
compression latios together with changes in engine 
displacement as well as changes in axle ratios 
Since knock limits the cfficieruy that can be de- 



iived fiom a given engine-fuel combination, research 
on motor gasolines will continue to include studies on 
the subject of the detonation, generally considered 
to be a function of the chemical composition of the 
fuel, although the physical characteiislics of the 
engine may be contributing causes Some aspects 
of the physical condition of an automobile that can 
cause engine knock are carbon deposits in the firing 
chamber, hard-water scale and rust in the cooling 
system which cause overheating, spark plugs that 
lun too hot, heavy loads earned by the engine, and 
incoiiect air-fuel latio resulting from an improperly 
adjusted carburetor Any of these factors, plus too 
high a compiession ratio for a given quality fuel, can 
c luse detonation But, in the final analysis, it is the 
leaction of these factois on the fuel that results m 
detonation 

OBSTACLES TO HIGH-OCTANE — High -octane 
aviation gasolmes are not entirely suitable for auto- 
mobile engines because of the different conditions 
under which they operate Howevei, the technology 
and new equipment which made possible tlie pro- 
duction of aviation gasoline arc definitely applicable 
to the manufactuie of high-octane motor gasoline 
All indications have been that, with the return of 
peace, the trend m motor fuel octane ratings would 
continue upwaid as in the years befoie the war Sev- 
eral factors, however, temporarily have slowed that 
progress One of these is that for a number of reasons 
motor-cai manufacturers have not introduced new 
engines of much higher compression latios than be- 
fore the war As far as gasolme lequiiements aie 
concerned, m'»st of the 1946 and 1947 model cars are 
essentially the same as their 1942 predecessors In 
addition, metallic lead restrictions were imposed by 
the Government for several months last year and 
this 3 ^car, which prevented petroleum refiners from 
adding to gasoline the quantities of tetraethyl lead 
necessary for substantially raising octane numbers 

As motoi-car production 1 caches its normal rate 
and the way becomes clearer for research into new 
types of engines, the trend will undoubtedly be 
towaid engines of higher compression ratios — per- 
haps as high as the 12 to 1 ratio already mentioned — 
but of smaller piston displacement The petroleum 
industry will be able to supply new and better fuels 
to satisfy the requirements of these new engines 

It IS difficult to predict the exact way in which the 
impioved peifoimance of the new gasolmes will be 
utilized m engines of the future There aie a number 
of directions in which progress can take place Mo- 
torists may want gieatly increased acceleration and 
speed, and if highways aie built to accommodate 
higher average speeds, new higher-octane fuels can 
be employed to develop the necessary power while 
maintaining fuel economy at today’ii level On the 
other hand, motorists may want greatly increased 
economy of operation, in which case they will have to 
be satisfied with comparatively small increases in the 
power of their cars Dramatic progress can be made 
in the direction of more power or greater economy 
Simultaneous progress in both directions is possible, 
but m that case it cannot, of course, be so great in 
either one alone 

A number of variables in future automobile design 
besides compression ratio may effect the fuel quality 
requiied Among these are superchargers, hydraulic 
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transmissions, and torque converters Supercharging 
permits more fuel to be burned for each stroke of 
the piston and places a premium on knock rating just 
as increasing compression ratio does Hydraubc trans- 
missions give the equivalent of more frequent gear 
shifting and, in engines so equipped, the revolutions 
per minute of the engine during full- throttle opera- 
tion are generally higher At high engine speeds 
there is less tendency to knock than at lower speeds, 
so that hydraulic transmissions may lower anti- 
knock requirements of the gasoline The hydraulic 
torque converter is now in use in some buses, and 
many automobile builders are presently experiment- 
ing with the converter for use in passenger cars It 
is not yet clear exactly what effect torque converters 
will have on the anti-knock requirements of the 
engine, but the development of torque converters is 
being followed closely by the petroleum industry, 
and fuels suitable for use in cars so equipped will be 
available 

AVIATION FUELS — During the war, high take- 
off power in aircraft engines was essential to lift 
maximum loads into the air, and to enable planes to 
take off on short and undeveloped airfields Cruismg 
fuel economy was also important m order to give 
airplanes the greatest possible flying range with heavy 
bomb loads In other words, maximum power from 
the gasoline consumed was indispensable 
In the reciprocating aviation engine, the extra 
power needs are accomplished by high supercharg- 
ing, which in turn calls for high octane rating in the 
gasoline Aviation engines differ from automobile 
engines In that the fuel-air ratio la vau:led In the 
course o< operation — a rich fuel-air mixture being 


used foi take-off and a lean fuel-air mixture for 
cruising Before the war, aviation gasoline was of 
100-octane number, assuring good cruising fuel 
economy However, this rating did not necessarily 
mean high enough rich-mixture performance for 
quick take-off and for bursts of power in flight Dur- 
ing the war, a new rich-mixture knock- rating method 
was developed and the nch-mixture rating of avia- 
tion gasolme was gradually increased considerably 
in excess of 100 Thus, by the war’s end, 100-octane 
aviation gasoline was actually better than 100, and 
was officially known as Grade 100/130 gasoline 
meaning that it had 100-octane ratmg for lean mix- 
ture and 130 rating for rich mixture The figure used 
to express ratings of over 100 mdicated approximately 
how much more power could he obtained from the 
gasoline than from 100-octane-number gasoline 

By the end of the war, gasoline even better than 
100/130 was available Now Army-Navy specifica- 
tions are being set at 115/145, and some commercial 
airlines are expected soon to begin usmg 115/145 or 
possibly higher-octane aviation gasoline Fuels of 
this quality level can be supplied in reasonable quan- 
tities 

Anti-knock quality is but one of many character- 
istics of aviation gasoline under continuous investi- 
gation Volatility, for example, is also important, 
and Its effect on gasoline performance under reduced 
barometric pressures encountered at high altitudes 
IS significant Stability and freedom from gum are 
necessary in an aviation gasolme to insure reliable 
engme operation And considerations of engme de- 
sign, such as cylinder-head fuel mjection, already in- 
stalled on some commercial airbners, may influence 
characteristics required of a fuel 

DIESEL FUELS — The high-speed Diesel engme 
uses a distillate fuel oil whose measure of burning 
quality is expressed m terms of cetane number, as 
octane number expresses knock characteristics of 
gasoline 

With increasing use of these engines, there has 
been a trend toward seeking super fuels of excep- 
tionally high cetane numbers Diesel engmes must 
be of heavy construction to withstand the high pres- 
sures devloped with present fuels If super fuels could 
be found which would not require the high pressures 
now needed to ignite the fuel, engme weight could 
be reduced and smoother operation would reduce 
maintenance and increase engine life One method of 
achieving such a super fuel would be by the use of 
Ignition promoters, substances that could be added 
to the fuel in small quantities, as tetraethyl lead is 
added to gasolme, to effect improved burning qual- 
ity Although moderately successful ignition pro- 
moters have been found, it is still hoped that some 
superior compound, perhaps a presently obscure 
chemical, may yet be discovered 

The growing commercial application of the Diesel 
engine may materially affect the nature of the future 
Diesel fuel Whereas highest grade Diesel fuel has 
usually been straight-run distillate from paraffin-base 
crude oil, an excessive future demand for the fuel 
may make it economically desirable to manufacture 
it ^om other sources, incorporating required prop- 
erties by the use of special additives. 

[Next month Oce Turhir^e and Jet Propulsion 
PueU] 
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Used in Ever- Increasing Volumes, Ammonium 
Quaternaries with Their Unusual Germ-Dis- 
solving Properties Have Shown Themselves Supe- 
rior in Many Ways to Conventional Materiols 
m The Disinfecting and '"Sanitizing" Fields 

By Howard C. E* Johnson, Ph D 

Chemical Editor, CHEMICAL INDUSTRIES 


Y OU CAN wash your hands, sterilize food -handling 
equipment, and improve textile finishes with 
quaternary ammonium compounds Chemically the 
opposite of soaps, they can do many of the things 
that soaps can do — and do some of them much better 
Unknown except m the laboratory until a few years 
ago, quaternary ammonium compounds have caught 
on to the extent that pioduction of them jumped 
from 850,000 pounds in 1943 to almost 3,000,000 
pounds in 1945 The 1945 figure is the latest one avail- 
able, but production last year and this year is un- 
doubtedly still greater 

When one considers that these compounds sell for 
over $1 a pound, far more than other disinfectants, 
their phenomenal acceptance is truly surprismg The 
explanation because they are non-imtatmg, non- 
corrosive, and non-poisorous, the quaternary com- 
pounds can be used where chlorine or phenols can- 
not Then high germ-kiUing power, moreover, 
enables them to be used in much higher dilution and 
makes their apparent high cost pretty much of a 
mirage 

These quaternary ammonium compounds are salts 
— not of a metal, as is sodium chloride or calcium 
sulfate — but of a nitrogen atom In the usual am- 
monium compounds — like the ammonium nitrate that 
blew up Texas City last April — the nitrogen atom is 
surrounded by four hydrogen atoms The “quater- 
nary” m this case means that all four of the hydro- 
gens have been replaced by organic, carbon-con- 
taining groups The terms primary, secondary, and 
tertiary are likewise used to indicate substitution 
of one, two, and three hydrogen atoms, respectively, 
by such groups 

All salts consist of two portions which are held 
together by virtue of the fact that one portion, called 
the cation, bears a positive electrical charge, and the 
other portion, called the aruon, is charged negatively 
In ammonium nitrate, mentioned above, ammonium 
Li the cation and nitrate the anion In the quater- 
naries, one of the groups attached to the nitrogen 
atom In the ammomum cation is a para£Sn-like 
water-insoluble group which confers soap-like prop- 
erties upon the compounds Because this group is 
found in the positively charged portion of the mole- 


cule, quaternary ammonium compounds are often 
called cation-active materials 
Soap and the better-known synthetic detergents 
like Dreft and Vel also contain a parafEn-Uke, water- 
insoluble gioup But in this case it appears in the 
anion Thus, while soap and the quaternaries have a 
lot m common, propei*ty-wise, they are actually op- 
posite numbers, chemically speaking 

SINCE 1908 — References to quaternary ammonium 
compounds appeared sporadically m scientific litera- 
ture from 1908 on Fiom the first, it was recognized 
that these materials were potent weapons against bac- 
teria, and in 1916, two scientists at Rockefeller Insti- 
tute described over 200 of these compounds in a 
hoiies of eight pubhcations 
Twenty years went by, and industry paid no atten- 
tion Then, in 1935, Gerhardt Domagk, the German 
scientist who had discovered sulfa drugs a few years 
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befoM , called attention to the high anti-bactei lal ac- 
tivity of a simplei type of quaternary than had been 
studied previously 

A great deal of research, both in this countiy and 
abroad, followed Domagk’s announcement, and even 
before the war, the value of these materials in anti- 
sepsis and disinfection was firmly established 

THEY ARE LIKE SOAP — Some of the quater- 
naries will wash hands, shampoo the haii, launder 
woolens, and clean dirty eggs m much the same way 
as soap One manufacture!, the Elmulsol Coipoiation 
reports that its product, called Eimulsept, is being used 
in an impregnated paper for washing the hands of 
physicians and dentists It is also being used in food 
processing plants for washing fiuits and vegetables 
as they are received from the farm 

Quaternaries are being employed more and moie 
in restaurants and soda fountains, fisheries and poul- 
tiy farms, dairies and pasteurizing plants, bakerie* 
and cold-storage warehouses, hospitals and doctois’ 
offices 

AND NOT LIKE SOAP — If cleansing were the 
only object, there would be no economic justification 
for using high-priced quateinaiies instead of low- 
cost soaps 01 synthetic detergents But these rela- 
tively costly and complex chemicals aie being used 
incieasingly m lestuurants, hospitals, and other places 
wheie disease-carrying geims luik They are usckI 


• LOOKING AHEAD • 

Public health promoted by more effective 
sanitation of food-handling equipment 
Expanded use of non-corrosive, non- 
irritating, non-poisonous dismfectonts 
Some chemicals applied in increasing 
quantities to fabrics, giving permanent 
waterproof ness, softer finishes, and great- 
er fostness to dyes 

here not because they aic soap substitutes but be- 
cause they are powerful germicides 
Caibolic acid (phenol) is the long-cstab’ished dis- 
infectant against which other materials aie rated 
One of the new quaternaiies, Emcol 888, is 600 times 
more effective than phenol against the organism 
which causes typhoid fevei The quaternaries, more- 
over, are effective in concentrations as low as one 
pait in 50 000 Eaily applications of the quateinary 
geimicidcs wcie m suigical procedures, where they 
weie used not only to cleanse and sterilize the opt- 
erative site foi suigery, but also in scrubbing the 
surgeon’s hands and aims to destroy organisms 
Many of the quaternaiy compounds aie odorless 
colorless, non-iriitatmg, and non -toxic in germicidal 
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concenliations and of couise, they contain no phenol, 
iodine, mercury, othei heavy metals, or free chlonne 
Solutions are stable in storage, they are not volatile 
nor are they affected by boiling Because of these 
unusual virtues, they can be safely used on food 
utensils, dairy equipment, opeiatois^ hands, and even 
on food itself Phenols, cresols, pine-oils, mercurials 
germicidal dyes and other odoriferous and i datively 
toxic germicides are haired fiom such applications 

FAST ACTING — The quaLeinaiits offer advantages 
too, over chlorine or hypochlorites as disinfecting 
or “sanitizing” agents Chlonne gas and water con- 
taining laige amounts of free chlorine aie iintating 
and corrosive In eating and dunking establishments 
alkaline hypochloiites and chloramines usually act 
too slowly to be effective when glasses and dishes aie 
rinsed rapidly Solutions must be lenewed fiequently, 
foi the active hypochlorite deteiioiates lapidly and 
IS inactivated by the organic mattei rinsed off the 
dishes 

Ebctensive field tests icveal that the quaternaries 
are as effective as— m even slightly moie active than 
— chlorine in reducing the bactei lal counts on used 
glasses The potency of the quaternaiies docs not 
fall off during use moieovei, and then activity is not 
affected by impurities m the water 

The quaternaries have also been used successfully 
in the disinfection of wounds and deep lacerations, in 
wet dressings and iriigations and in the treatment of 



skin lesions caused by fungi Propeily used they are 
highly active in “cold sterilization” of medical and 
dental instruments 

Public health authorities, too qiiuternai les 

as suitable substitutes for chlorine disinfectants and 
t mploy them foi control of mastitis, stieptotoccus 
staphylococcus, colitis, diphtheiia and other bnctciial 
infections in cattle 

"'DISSOLVES" GERMS — By a mechanism not yet 
y\e\\ undei stood, the quaternaiies attack bacteiia in 
1 rnannei unlike any other germicide They seem 
ictually to dissolve the micio-oiganisms 

Baetcua, just like human beings contain oiganic 
nitiogen and phosphoius compounds These com- 
pounds arc noimally retained within the cells, but in 
lh( piesencc of geimicidal conccnti ations of quater- 
naries the nitrogen ind phosphoius are released 

The quaternaiies irc appaiently adsorbed on the 
suiface of the bacteria wheie thty have an injuiious 
( ffect on the cell wall The membrane is iiiepaiably 
luptuied, and the geim simply falls apart 

WITH FABRICS — Although it IS as geimicidcs that 
the quateinaiics are most spectacular it was in an 
tntne’y different capacity that they found their hrst 
tommeicial application About 1930 it was discovered 
Ih it quateinaries impiove the fastness of dyed 
fibiics to Water They probably react with the dye 
molecules to form water -insoluble compounds with- 
out affecting the colors of the dyes 

Then a few years latci it was found that the 
quaternaries weie adsorbed onto cellulose from very 
dilute solutions and that fabrics could thus be ren- 
d( 1 ed vci y soft and smooth Literally millions of miles 
i»f fabrics have been processed with the so-called 
“cationic finishing agents' oi “cation-active soft- 
eners” The effect imparted by these materials per- 
sists even after repeated washings which is rather 
surpiismg in view of the fact that the quaternaries 
are water-soluble 

A still newer piocess using quateinanes makes 
fabnes watt rpi oof Older watei proofing methods 
siinj^lv consisted of applying a paraffinic coating to 
the fabric This was not permanent, however for the 
coating would come off during weal or upon the ap- 
plication of diy-cleaning solvents In the new pioc- 
ess of which Du Font's Zelan is an example, the 
paiaffin-like gioup is pait of a quaternary ammoni- 
um compound The quaternaiy is applied in water 
solution to the fabric, which is then dried and heated 
At high ternpeiatui es the quaternary decomposes and 
the paiaffin-like group reacts with the cellulose of 
the cotton or rayon, giving a permanent waterproof 
finish to the textile 

In spile of their relatively high cost, the quater- 
naries ai( heie to stay Public health authoiiUes- — be 
they local state, or federal — are aware of the danger 
of disease tiansmission by unsanitary dairies res- 
tauiants and soda fountains Charles McDonald di- 
rector of the Dairy and Food Division of the Akron 
Ohio, Hea*th Department conducts a continuing edu- 
cational campaign among food handling personnel, he 
lepoits that over 70 percent of Akron lestaurants use 
synthetics for washing dishes 

The field of antisepsis is a huge market in itself 
Add to this the various textile uses, and it becomes 
obvious that quateinanes are going places 
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Metals Through the Microscope 


Bditor'i Note: The accomponying article 
IS the first of a series dealing with indus- 
trial applications of photography in all 
its phases These articles will be designed 
to show our readers how the principles of 
photography can be utilized in a wide 
variety of industries and in locations rang- 
ing from the research laboratory, to the 
troining school, and to the production line. 
Queries are invited from interested read- 
ers and suggestions f6r future orticles m 
the series will be welcomed 

By Peter R. Lewis 

Photooraphic Sarvica Technician, New York Salaa Branch 
Anaco Dtvlaionp Qeneral Aniline and Film Corporation 

M Xcrometallography is to the metallurgist what 
microscopy is to the doctor m the field of 
medicine It deals with the anatomy of metals and 
shows exactly how changes In metal structure can 
Influence the course of mechanical and thermal treat- 
ments to which they will later be subjected In like 
manner, it can reveal the changes which take place 
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Photogrophy of Prepared Specimens Provides 
Permonent Records of Metollic Structures For 
Future Reference Technique Can be Applied to 
Quality Control os Well as to the Search for Hew 
Alloys and Now Treatments Equipment for Pho- 
tomicrography of Metals Has Many Other Uses 

within metals themselves after they have been 
worked, tempered, welded, or heat treated 
The microscope furnishes the means by which the 
metallurgist can determine good, poor, or Indifferent 
physical properties of metallic structures, coupled 
with the camera it provides essential and permanent 
records for future study and comparison 
Some of the phases of metals that can be studied 
and photographed by means of micrometallographic 
equipment include internal stresses due to fatigue, 
as revealed by intergranular structure, fractures and 
discontinuities from various causes, non-metallic in- 
clusions, and identification of unknown metals by 
comparison of photomicrographs 
In addition, the same equipment used for pho- 
tomicrography of metals has a number of other ap- 
plications in industry It can be used to study small- 
partlcled substances such as paints, fillers for plastics, 
and other non-transparent materials in the course 
of research or of production quality control Like- 
wise, soap, oils, fats, waxes, and the like yield many 
of their secrets to the probing eye of the microscope 
In fact, there is hardly a single aspect of industrial 
research or production that cannot make profitable 
use of data revealed on the photographic negative 
as exposed through the lens of the microscope 
During the past few years there has been a marked 
increase in the use of photomicrographic systems to 
study and make permanent records of metallurgical 
specimens With the increased use of innumerable 
metal alloys and the large-scale research being con- 
ducted by industry to find new substitutes foi 
depleted metal shocks, there h£is been a need for main- 
taining records of new metels being manufactured— 
records which show the progress of research and then 
follow the metals throu^ their final fusion and their 
rigorous uses during tests 
The metallurgist in his work must be able to pro- 
duce metals which are required to meet exacting 
specifications set down by the industrial field To 
keep records of a metal as It is developed to meet 
these specifications, the photomlcrogra^ic method 
provides an Illustrated progress report to which the 
metallurgist can refer any time 

REFLECTED LIGHT USED — One of the basic prin- 
ciples involved in using a camera in a metaUurgical 
photomicroscopic system is that the light utilized is 
reflected light rather than the transmitted light em- 
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ployed in a microscopic system used for examining 
biological or medical specimens In these latter Helds, 
samples are very thin in order that a maximum 
amount of light can be passed through the specimen 
and recorded on the sensitized material used m the 
camera For metallurgical work, however, the sample 
under study is opaque, this is the factor which makes 
it necessary to utilize reflected light to record details 
on the photographic film 

In order to obtain proper exposure of the negative 
in the camera, it is necessaiy that the light source 
be mtense, since a gi eat deal of light is lost when re- 
flected from the opaque surface Metal, unlike most 
living cell specimens, tan fortunately withstand a 
considerable amount of heat from the high illumina- 
tion which must be used for this form of pho- 
tomicrography 

To modify a simple microscopic system in such a 
way that it can be used for metallurgical study, sev- 
eral changes must be made These changes involve 
removing the objective, the stqge, and the condenser 
used in a standard biological microscope and replac- 
ing them with a new stage and a short-mount objec- 
tive A direct illuminator is used m place of the 
condenser 

The new stage is solid, it does away with the 
center hole type used for biological work The short- 
mount objective permits studies at high magnifica- 
tions to be made of thick specimens and can be 
considered analagous to the use of the telephoto lens 
in ordinary photogiaphy 

The metallographic setup shown in one of the pho- 
tographs IS one of the simpler types which are avail- 
able Theie has been a marked trend m recent years 
toward the inverted type of nucroscope for this work, 
because of its sturdiness However, this type is very 
expensive and is employed primarily by industries 
which require continuous use of photomicrographic 
apparatus in metallurgy 

CRISP IMAGES — Because of the basic principle of 
the metallurgical microscope the specimen can be 
studied not only in ordinary reflected light but it 
can also be viewed and photographed under polar- 
ized and ultra-violet light as well Use of these light 
sources, selected according to the desired results, 
provides a high lesolving powei with which it is 
possible to obtain crisp, brilliant images of very small 
particles In addition, the stage used in the metal- 
lurgical micioscope system may have provisions 
for measuring veiy accuratel> the faces and angles 
of the crystals of a specimen placed on it This fea- 
ture IS an impoitant one in identification of metal- 
lurgical materials 

The greatest difficulty m using the microscope in 
the field of metallurgy is the picparation of the 
sample The thickness of the sample does not matter 
but the surface of it must be carefully ground and 
polished to mirror bn’hancy In fact, the same care 
must be exercised in polishing these metal samples as 
in polishing precious stones, and most of the tools 
used are actually lapidary instruments 

When the modification of the microscope and the 
preparation of the sample has been completed, normal 
methods of microscopic manipulation and photo- 
graphic exposure can be used lo supply the metal- 
lurgist with an accurate record of any particular 
metal he may wish to study 
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RIMODELID DRAFTING ROOM 

lowers Sfrarn on Workers Through 
BeKer Lighting, Air Condfhonfng 

K4oiuc THAN 150 designing engineers 
in a recently enlarged drafting room 
have found that the room’s new 
lighting and air-conditioning mate- 
rially reduce the strain of then 
work 

Recessed, fluorescent units on 3- 
foot centers, extending the length 
of the room between welded rigid 
f 1 ame arches, have each been 
equipped with one daylight and one 
soft- white 40 watt tube With 
mounting heights which range from 
13 feet near the outside of the 70- 
foot span to 22 feet at the peak, a 
unifoim, well-balanced lighting in- 
tensity of over 90 foot-candles is 
maintained on the drafting tables 
The troffei units have been sus- 
pended from the purlins, and the 
metal acoustic ceiling is supported 
by these lighting fixtures 

Three lines of air-conditioning 
supply ducts are located on each 
side of the room toward the outside 
of the span These extend the length 
of the building, and are supported 
on the rigid fiame aichcs being lo- 
cated between the puihns A space 
between the four lines of puilms 
in the high centei section serves as 
a return ah duct 

Air - conditioning machmeiy 


housed in a small Bwo-story equip- 
ment building acboining this draft- 
ing room of the Austin Company, 
includes a fan room design^ to 
handle 35,000 cubic feet per minute 
A new type of electrostatic filter, 
which applies an electrical charge of 
between 6000 and 9000 volts to filter 
paper, has been installed on the 
second floor Reciprocating refrig- 
erating compressors of 100-ton total 
capacity have been^installed on the 
first floor, with evaporative con- 
densers and other auxiliary equip- 
ment Steam for heating is supplied 
by the existing boiler plant 


POLYMERIZED PAINT BASE 

Results in Longer Lasting, 
Better Looking Coats 

House paint, supenor to pre-war 
grades in appearance dut resist- 
ance, and durability is the result of 
wai'-time technical development of 
meet the critical shortage of mate- 
rials The new paint, m which 
polymerized oils aie used, has 
gi eater pigment content that the 
pie-wai paint, and has mote flow 
This combination means higher gloss 
and a smoother finish with fewei 
biush marks and stieaks It is also 
much faster drying making for a 
shoitei pcMod of lime duiing which 


wet paint can pick up dirt and mois- 
ture When fully dried, the paint 
stays cleaner, since there aie no 
sharp brush marks to catch dirt 
And after the paint has been well 
exposed, it undergoes a self-clean- 
ing chalking process which shows a 
marked improvement in appearance 
over the o'der types of paint 
The greater dui ability of the new 
finish lesults fiom the high pigment- 
content and a binder made up of 
polymerized and raw linseed oil 
Developed by the Shewin-Wilhams 
Company, the new binder in which 
much of the oil has already been 
processed to a comparatively high 
state of polymei ization, leaves a 
film that dues more thoroughly than 
the old, preventing runs, sags, and 
wrinkles, and providing a harder 
finish with considerable resistance 
to SCI etching and gouging 
The durability of the new paint is 
also increased by the fact that the 
few and shallow brush maiks result 
m a thicker aveiage film than the 
more deeply-marked pre-war paint 


CELLULOSE DERIVATIVE 

Forms Many Useful Films, 
Improves Detergents 

A WAiKH-soluble derivative of 
cellulose, carboxymethyl cellulose, 
which shows great promise as a 
thickening agent, a constituent in 
cosmetics, and in a scoie of other 
uses, IS now being manufacluied in 
this count! y 

CMC, as the mateual is called for 
shoit IS like soap in one lespect — 
that It IS the sodium salt of a weak 
water-insoluble acid — and, as with 
soap a piecipitate is formed by the 
addition of acids or heavy motal 
salts to its solutions Films of CMC 
are insoluble in all of the common 
organic solvents, such as acetone 
benzene, ether, caibon tetrachloride, 
mineral oil, or peanut oil 

As a thickening agent, the mate- 
iial may be used in textile printing 
pastes, latex dispei sions, embalm - 
mg fluids, and other applications 
where viscosity regulation is im- 
portant CMC is useful as a stabilizer 
for emulsions and suspensions such 
as lotions, ci earns, and tooth pastes 
In emulsion paints and lacquers, its 
film-forming properties come into 
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play as they also do jn gi case-pi oof- 
ing papei board and sizing papei and 
textiles This new pn>duct is also 
applicable as a binder and vehiclt 
in ciayons and leathei pasting, and 
its colloid piopeities give it impoi - 
tant stature m latex creaming, 
ceramic glazing, can-sealing com- 
pounds, and insecticide formula- 
tions Of vast potential importance 
IS its use in conjunction with syn- 
thetic detergents Lai ge amounts 
weie used in Geimany to impiove 
the action of detergents in the laun- 
dry 

The matci lal is now being pio- 
duced by Hercules Powder Com- 
pany, Dow Chemical Company 
Standard Chemical Company Ltd , 



Courtesy Hercules Powder Company 
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and Sylvania Division of Ameucan 
V iscose Co 1 porution 
CMC IS now selling for 70 to 80 
cents per pound Considering the fact 
that ethyl cellulose, cellulose acetate 
and cellulose nitrate, which origi- 
nally sold foi $1 50, $1 00, and $1 00, 
respectively, are now down to 50, 35, 
and 70 cents, it is to be expected that 
CMC will also come down in price 
ovei a period of years — H C E J 


CARGO BIN LINING 

Meet 5 Plane Needs for Light- 
Weight Installation 

Aircraft companies are using in- 
creasing amounts of plastics mate- 
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iials paiticulaily on the mteiioi 
finish and dccoiation of then planes 
And they have been most progres- 
sive in adopting and adapting now 
plastics to their needs A case in 
point ih the use Doing madt in 
United Air Line’s caigo ship, the 
Caigohner 230 of an ivoiy-colored 
plastics laminate Plyon Tho matc- 
iial used as interioi cargo space 
lining IS a polyester i esin-impieg- 
n ited, glass-fibet cloth 

Plyon was selected not only be- 
cause of its light-weight flexibility 
and stienglh, but also because it 
comes in panelled sections that are 
easy to install Fuither since the 
plastics can be cleaned by sponging 
with water food cargoes can be 
shipped in the Plyon-hned compart- 
ments 

Sheets of laminate 0 0625 mch 
thick aie used for heights of 64 
inches Above that height and ex- 
tending up over the roof the sheets 
aie 0 030 mch thick The material 
IS held in place by aluminum covei 
ships — C A B 


GIANT STEEL CASTING 

For Forgingf Press Frame Took 
Two Months To Cool 

Recently completis^ by the United 
Engineering and Fotmdiy Company 
IS what IS reputedly the woild’s 
laigest steel machineiy casting It 
weighs 472,000 pounds and is to be 
used as a frame for a 6000-ton ca- 
pacity, high-speed, mechanical forg- 
ing press 

Four open-hearth furnaces poured 
molten steel simultaneously into four 
ladles, which in tuin were cairied 


to the pit by overhead cianes The 
COO, 000-pound mam pouimg was ac- 
complished in foul and one third 
minutes, aftei which 100 000 pounds 
of additional molten metal was 
poured iit seveial intervals to make 
up for shrinkage The casting was 
allowed to cool in sand for two 
months F P P 


GRINDING'S IMPORTANCE 

Increases os Knowledge of 
Techniques Broodens 

P RFDKTioNs that the fiisl peace- 
time ycai would find a market 
glutted with piecision gimding 
equipment aie being bebed as shop 
after shop spends tens of thousands 
of dollars to model nize its grmding 
rooms 

Back of all this is new knowledge 
that giindmg, when earned on with 
too much cutting force or at too high 
temperature, can set up work strains 
in the ground surface and result 
in quick failures of parts, that much 
modem grinding has to be earned 
on with diamond wheels or others 
so high in cost that only the very 
latest machines can serve as their 
mountings, and that grinding must 
control the type of surface as well 
as the accuracy 

Only recently has industry realized 
that, given the same dimensional 
accuracy, one type of ground surface 
will shot peen better than another, 
01 will be bettei for lubricating, foi 
cyaniding, for corrosion resistance 
Grmding once was done to dimen- 
sional accuracies, now it is done to 
standaids of finishes also, and these 
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Air Materitl Command Photo 
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standards are as yet very httle de- 
veloped and defined In these stand- 
ards^ however^ are new horizons for 
grinding which make its former 
limitations seem tiny — E L C 


AIRCRAFT RADIO STATIC 

Eifects Elimtnated by War- 
Developed Devices 

CoiocxRCiAL pilots are now able to 
get help in bad weather from the 
same simple static dischargers and 
suppressors which aided Army pilots 
during World War 11 These devices 
are a series of insulators and strips 
of conducting cotton wicking so ar- 
ranged as to provide a protective 
shield around the entire airplane 
and to carry off accumulatmg static, 
I'educing the noise level in aircraft 
radio communication 
An aircraft in flight constantly 
comes in contact with particles of 
dust, sand, smoke, ice crystals, snow 
crystals, and ram which generate 
diarges of static electricity when 
they strike against the surface of 
the plane When the amount of elec- 
tricity accumulated by the plane be- 
comes greater than the amount of 
electricity in the surroundmg air, 
precipitation static is set up in the 
aircraft radio receiving equipment 
To coxmteract the resulting sound 
of “frying eggs” which interferes 
with aircraft radio reception during 
the time when it is needed most, Air 
Materiel Command laboratories at 
Wright Field developed an antenna 
insulation system which protects 
aircraft rbdio from stray pulses 
which interfere with radio signals 
The wick dischargers were devel- 
oped with the co-operation of the 
Naval Research Laboratories 
nils equipment, manufactured by 
Dayton Aii^aft Products under 
government contract, shlekls all an- 
tenna terminals and splices, per- 


mitting good radio reception despite 
increasing accumulation of static 
charges on the skin of the plane 
The wicks provide a means of quiet- 
ly discharging the static electricity 
acquired by a plane in flight, and 
permit clear reception of radio sig- 
nals 

Recent release from government 
lestnctions make it possible for 
commercial airlines to install these 
same devices in non-military planes, 
and commercial pilots will now be 
able to receive radio signals clearly 
under nearly all weather conditions 


STEEL CONSERVATION 

Takes Many Forms In Face 
Of Low Production 

P URCHASiNG agents cast uneasy eyes 
at the comparisons between our 90,- 
000,000 tons of steel mill capacity 
and the amount of steel which 55,- 
000,000 employed people will con- 
sume Seeing that we cannot make 
enough steel, ways are sought to get 
products made m spite of the short- 
age 

Better control of scale is one 
answer Old fashioned steel mill 
methods of heatmg and descaling 
can waste 10 percent of the steel 
light m the mills, and another 10 
to 20 percent in the heat treating 
and pickling rooms of the fabricat- 
ing plants 

More strength with less weight in 
products by better design, more ac- 
curate machining, and better heat 
treating is another steel saver This 
can mean a boom in the machine- 
tool market, especially for the most 
modem machine tools 

Alloy steels, even those with slight 
amounts of alloymg elements, can 
make surprising mcreases of 
strength for weight and so get more 
consumer goods ‘ out of the same 
steel tonnage 


Every possible substitute for steel 
IS bemg considered In former times, 
the aluminums, magnesiums, plas- 
tics, and processed woods, had to 
fight against steel which was right 
at hand Now to a large extent they 
have only to move into fields which 
steel has abandoned because of short 
supplies 

Foundry methods are under study 
as never before More than one met- 
allurgist IS finding that with close 
control his foundry can run on scrap 
which he formerly sold back to the 
steel mills, and thus eke out his 
dwindling steel supply The fact that 
this still further hampers the steel 
mills, and that more ^an one steel 
mill is refusmg to ship steel unless 
it can first get scrap, does not com- 
pletely prevent the practice of “self 
preservation” by the large plant that 
owns a foundry 

This situation is likely to go on for 
some time since the building of new 
steel plants capable of making up 
the shortage is unthinkable under 
present tax and labor laws — ELC 


CONTINUOUS STILL 

For Turpentine, Is Cheaper 
To Build and Operate 

F OR THE distillation of turpentine 
from the oleoresm of pine trees, a 
continuous still has shown efficiency 
and economy of both labor and 
sieam in pilot plant runs made in 
competition with conventional batch 
stills Furthermore, the rosin pro- 
duced by the new still is reported 
to be about half a grade better than 
that produced from the same gum 
by the traditional batch method The 
new still operates on the flash prin- 
ciple, the clean filtered gum being 
pre-heated and sprayed Into the 
flash chamber Here about SO per- 
cent of the turpentine is volatili^ 
to go to the condenser The gum 
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containing the remainder of the 
turpentine passes down a stripping 
column counter current to a flow 
of steam which strips out the re- 
mainder of the volatile solvent The 
new stills are expected to be cheaper 
to build and install than the present 
batch stills, as well as cheaper and 
more efficient to operate — D H K 


ILiCTRONIC BOMBARDMENT 

Cleans Optica/ Surfaces in 
Preparation For Coat 

0 LEANING optical glass sur&ces by 
electronic bombardment prior to 
coating is a process designed pri- 
marily for aiding in the application 
of aluminum, the reflecting agent 
to television and other first-surface 
precision mirrors 

The ground and polished optical 
glass is placed in a metal holder in 
a high vacuum bell, where a 
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tungsten filament, similar to the fila- 
ment in an ordinary electric light 
bulb, is electrically heated to a tem- 
perature at which electrons are 

**boiIed out” Since electrons are 

negative particles, they are attracted 
by the holder which is at high-plus 
voltage with respect to the fila- 

ment Thus attracted, the electrons 
bombard the glass at a speed of 
several thousand miles per second, 
leaving the surface entirely free 

of water and extraneous material 
After cleaning, the glass, still con- 
tained in the high vacuum chamber, 
IS coated with aluminum by an 
evaporation process The result A 
mirror of extremely high precision 
When the glass Is placed In the 
vacuum bell, an imnoticeable resi- 
due of moisture several molecules 


thick, which is always present on 
any surface, remains This can be 
removed only by applying heat, but 
aluminum will not adhere to a 
heated surface, hence the electronic 
bombardment method was developed 
to overcome that difficulty 
Unlike other heating me^ods, the 
electronic bombardment technique, 
developed by the Bausch and Lomb 
Optical Company, heats only the 
surface of the mirioi, which almost 
instantaneously cools to the tem- 
peiature of the remainder of the 
glass The aluminum coating, ap- 
plied after this treatment, will ad- 
here 


HOT-COLD PIPE 

Separates Elements of Heat 
and Cold in Gases 

PIECE of pipe 15 inches m length, 
that blows hot an out one end and 
cold air out the other requires only 
d stream of compressed air for its 
opieration— no heating or cooling 
equipment whatever And in so do- 
ing, it achives a long cherished 
dream of physicists Separation of 
the elements of heat and cold that 
are present m every gas While it 
IS barred from the fields of conimer- 
cial refrigeration and heating, 
because of its low efficiency, the 
“hot-cold pipe” may reveal hitherto 
unknown facts about the behavior 
of hot and col^ gases The instru- 
ment also holds good promise as a 
useful laboratory tool since it is 
the simplest most inexpensive way 


of pioducing low temperatures now 
known The “hot-cold pipe," as con- 
structed by the Westinghouse Elec- 
tric Corporation, is 15 mches long 
and one inch m diameter, and is 
designed along the Imes of a model 
18 ^ inches long but only three- 
tenths of an inch in diameter, con- 
structed by a Geiman scientist and 
lecently bi ought to America 

Opeiation of the pipe is amazingly 
simple Compiessed air is pumped 
into a nozzle at the right end of the 
pipe Sinking a steep spiral there, it 
IS convei led mto a whirlpool of 
lapidly spinning gases The air in 
the center of the whirlpool becomes 
cold almost mstantly while that 
toward the outside grows corre- 
spondingly hotter The inside or cold 
air then is di awn off through a 
quarter-inch opemng at the right 
end of the pipe while tlie warm air 
goes out a similar opening at the 
opposite end There are no moving 
parts and the pipe can be constructed 
using only a few dollars worth of 
material 

In the origmal tube, its German 
inventor, R Hilsch, claims to have 
produced one air jet as hot as 154 
degiees Fahrenheit, and another as 
cold as 10 degrees, Fahrenheit He 
also predicted that with proper de- 
sign of the pipe and control of the 
ail flow, temperatures, more than 
double the boiling point of water on 
the one hand, and 50 degrees below 
zero on the other, can be obtained 

The Westinghouse version of the 
pipe, constructed by Mr Gaylord W 
Penny, is more than twice as large 
m diameter as the German original, 
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so that the behavior of air in the 
“whirlpool” can be studied more 
easily The larger diameter limits 
opposite-end temperature diffei - 
ences to only foui degrees, but al- 
lows meajsurmg instruments to be 
placed inside the pipe 
“What actually happens inside the 
whirlpool of air is not known defi- 
nitely at this stage of the lesearch,” 
Mr Penney says “One theory is 
that the various ‘layers’ of whirling 
gas are traveling at different speeds 
At the tenter they may be viitually 
dt rest, while a fraction of an inch 
away they may have attained then 
highest velocity This speed falls 
away gradually toward the outer 
edge of the whirlpool 
“Gases traveling at higher speeds 
are believed to exert a frictional ef- 
fect on those of lower velocity — 
much as two surfaces rubbing 
agamst one another produce fiiction 
— thus transmitting energy fiorn the 
inner portion of the ‘whirlpool’ to 
the gases at its outer edge The net 
effect IS that the outer layers aie 
considerably warmed, while the in- 
side layers are con espondingly 
cooled No eneigy, however, actu- 
ally IS gained or lost Whatever heat 
IS extracted to produce the cold 
stream of air must be added to the 
warmer end of the flow ’’ 


PLATING BATH ECONOMY 

Promoted by the Use of Plastics 
Tubes Floating on Surface 

Tubes exliuded of polystyrene, cut 
in thiee-inch lengths and closed at 
each end to resemble miniature pil- 
lows, when floated on chrome plat- 
ing solutions in sufficient depth to 
blanket the bath, protect workmen 
from the acid fumes and prevent 
loss of chromic acid in spray foim 
through the ventilating system Heat 
and electric power m the plating 
loom also are said to be saved by 
cutting down on the quantity of an 
withdrawn by the blower 
Known as Chrome-Lock tubes, 
these little plastics “pillows” move 
apart easily when a rack of objects 
to be plated is lowered mto the so- 
lution, and move back into p^ace 
around the lack spmo completely 
covering the acid bath, while the 
plating IS accomplished 
Made of the Dow Chemical Com- 
pany’s Styron, these tubes are re- 
sistant to acids, light in weight, and 
have a smooth texture 'The tubes, 
produced by the Udylite Corpora- 
tion, are not changed m appearance, 
size, weight, or chemical composi- 
tion, even when immersed in the ex- 
tremely strong acid solution for 
days The plastics is shatter proof, 


preventmg loss of the tubes by 
breakage, and veiy few are lost 
by drag-out when plated objects are 
taken from the bath 


X-RAY INSPECTION 

Of Mefot Parts Requires A 
Welt-Trained Operator 

Inspection of industrial products 
always has two pui poses The first 
IS to prevent shipping imperfect 
goods The second is to improve 
pioduction techniques by slowly 
and steadily compiling statistics 
about what faults aie being pro- 
duced Thus inspection lequiies 
high ordeis of conscientious atten- 
tion and imaginative interpretations 
Continuous X-iay inspection is a 
fairly new technique It finds the 
flaws inside of metal paits without 
injuring the parts in any way But 
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so much can be told and inteipietcd 
by skilled leadmg^of X-iay films 
that as a rule, thjgjreading task is 
assigned to a highly liained engi- 
neer — E L C 


SOIL COMPACTOR 

Operates by Wofer Jet and 
High-Speed Vibration 

Compacting sandy soil to increase 
Its load-bearing capacity befoie 
starting construction work, a vertical 
cylindrical vibrator is powered by a 
motor especially Resigned by the 
General Electric Company to op- 
erate within the vibrator while it is 
submerged in wet sand 
The huge machine, which is han- 
dled by a crane, compacts the soil 
by the combined action of a jet of 
water and high-speed vibration in- 
duced by the motor Called vibro- 
flotation, this method diminishes the 
volume and permeability of soils, 
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lessens the active soil piessuie, and 
increases the passive soil resistance 
The entile process, including 
pumping the water raising and low- 
enng the machine, and driving the 
vibi ator motor, is accomplished 
electiically Vibroflotation was in- 
troduced in this country by Mer- 
ritt, Chapman, and Scott, con- 
tractoi s, and Pai sons, Bi inkei hoff, 
Logan, and McDonald consulting 
engineeis 


RADIO YARDSTICK 

Meosures Distances With 
High Accuracy 

BY surveyois in measuung dis- 
tance and position, a new radio sys- 
tem IS capable of detecting a one- 
inch movement of a small radio 
transmitter It is also capable of 
measuring longer distances, and is 
not hmited to Ime-of-sight measure- 
ments In this system, known as 
Raydist, errors can result only fiom 
variations in frequency of a single 
tiansmitter and from radio propa- 
gation phenomena By the use of 
a high-quahty quaitz-crystal-con- 
trolled tiansmitter, accuracy of the 
device, pioduced by Hastings In- 
strument Company, is limited only 
by the consistency of radio propa- 
gation — K H 


NYLON CONSTITUENT 

Made From Farm Wosfes 
Or Nofural Gas 

Tetrahydrofurane, a chemical sol- 
vent obtained by a senes of reac- 
tions starting with oat hulls, corn 
cobs, and other agricultural by- 
products, IS the basis of a new proc- 
ess for making hexamethylene dia- 


30 


JULY 1947 


SCIENTIFIC AMERICAN 



mine, one of the two constituents of 
nylon E I du Pont de Nemours 
and Company is constructing a 
$3,000,000 plant at Niagara Falls, 
New York, to make this intermedi- 
ate Celanese Corporation is also 
making tetrahydrofurane from nat- 
ural gas at Bishop Texas 
The interest in this compiound is 
easily understood, for tetiahydrofu- 
lane is extremely versatile in its 
pioperties It is reported to be an 
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excellent solvent foi natuial and 
synthetic lubbeis, the difficultly-sol- 
uble polyvinyl chlorides, and othei 
vmy] polymeis and copolymcis It 
will dissolve laigc amounts of rosins 
it IS claimed, without becoming vis- 
cous 

It IS also capable of polymeiizing 
giving soft resins oi solid lubheis as 
desiied Its chemical reactivity is 
an intermcdMte howevoi is its 
stiong asset Foimation of the nylon 
Intel mediate is only one of such 
uses Its reactions with ammonia 
imincs and sulfides ne iKo bein^ 
exploied as commeicial possibilities 
~-HCEJ 


PLASTICS-LINED PIPE 

Decreases Corros/on Fai/ure^ 
In Oil Well Dnilmg 

T o PREVENT coi 1 osion in the stee’ 
pipe used foi dulling oil wells, the 
Spang-Chalfant Division of the Na- 
tional Supply Company has devel- 
oped a theimosettmg plastics coat- 
ing for the inside of these pipes 
[First announcement on page 112 
March 1947 Scientific Ameiican — 
Editor ] 

The problem in developing this 
coating was to find a malenal that 
could withstand the operating con- 
ditions in oil well drilling, and that 


could be applied to 30 foot lengths 
of pipe The coating had to be im- 
pel vious to oil and water, be le- 
sistant to chemical attack be able 
to withstand tempeiatures as high 
as 400 degrees, Fahrenheit, and to 
stand abrasion without flaking ofT 
To apply the coating, the 4'/4 
inch pipe is fiist shot-blasted on the 
inside Then the theimosettmg 
liquid is forced up inside the pipe 
until It reaches the top It is next 
drained down slowly so that no air 
bells oi streaks are formed After 
a no! mal-temperatuie short diying 
time, the pipe is placed m an oven 
and the coating baked This piocess 
IS lepeated foi foui coatings — 
CAB 


CASTING INSPECTION 

Greatly Simplified By Three 
Dimensional Projection 

Having setn seveial veais of suc- 
cessful application to thousands of 
intiicate ferrous and nonfeiious 
castings a method foi inspection 
and layout by thi ee-dimensional 
projection of accurate layout diaw- 
ings upon a rough casting has ef- 
fected consideiable savings m lime 
and matciial Moicovei, an un- 
skilled opciatoi with but a few day*? 
tiaining can employ the method 
whereas the usual bench layout re- 
quires inspectors famihai with ma- 
chining piactice 

Oiiginally designed to inspect and 
la> out paits for subsequent mach- 


ining this method has also been used 
foi lapid inspection of finished parts 
Pi ojeclion may also be employed 
during an actual machining process 
whether the part to be machined is 
stationary or revolving The equip- 
ment assures layout accuracy with- 
in 0 015 

The mstalVd apparatus devel- 
oped by the Geneial Elcctuc Com- 
pany, consists of a layout image pio- 
jectoi containing a photographic 
glass slide of the finished casting 
layout The layout is projected by a 
lens directly upon the suiface of the 
casting To establish the plane of 
tiue projection and collect dimen- 
sions an inspection plane piojector 
IS used to emit a sheet of light which 
falls vei tically upon the castmg 

When machining a piece which le- 
voWes and is symmetrical about the 
axis of rotation, the finished outline 
may be pi ejected to serve as a tem- 
plate 

This template-pi njection system 
may be used in fabiicatmg duplicate 
rnctal parts foi tanks, boilers, and 
othei buined-out and welded pieces 
Vanations of this system can be 
used foi laying out intiicate pieces 
bleating paits to be welded, sheai - 
ing and general layout operations 

To make this thi ee-dimensional 
method practical, drawings of fin- 
ished casting which are suitable for 
photographing, are prepared The 
si/e and focus of the drawing image 
on the ground glass of the camcia 
aie checked by micioscope for ac- 
LUidcy 
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MINIATURE SWITCH 

F^alvw Snap Action and 
Praciston Operation 

Klo LARGER than a dime, a new snap- 
action precision switch has as its out- 
standing characteristics compactness 
and rugged construction Particularly 
adaptable in meeting specifications 
where space is at a premium, it serves 
ideally in the electrical circuits of dis- 
pensing machines, electric irons, lino- 
types, photographic timers, automatic 
washing machines, dictating equip- 
ment, and countless other consumer 
and indxistrial electric mechanisms 
Known as Q-Switch, it bos high cur- 
rent-carrying capacity, and is designed 
to meet any circuit requirement — nor- 
mally open, or normally closed, single- 
or double-throw, single pole A prod- 
uct of the Mu-Switch Corporation, 
Inc , its electrical rating meets all 
Underwriters Laboratory requirements 


MULTIPLE DRILL UNIT 

Shows Increase m Gas-Burner 
Oufpuf of 1600 Percenf 

Completing 385 holes simultaneously 
in a gas burner, a gearless, hydraulic 
drilling unit turns out an average of 30 
burners per hour for an eight-hour 
day, where before its installation, 15 
buners per eight-hour day was the best 


possible production Standard threaded 
shank drills are used m this operation 
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Only Mi iHriHig livir 


To remove or install a new set of drills, 
the operator needs only a pair of pliers, 
and the change can be made in matter 
of minutes 

The entire drilling cycle of the unit, 
product of Zagar Tool, Inc, Is con- 
trolled by one operating lever A hy- 
draulic pumping system in the base of 
the unit operates the motor which runs 
the drill-head, as well as the ram that 
brings the casting up to the drill -head 
This ram moves upward quickly, then 
automatically slows to a predetermined 
rate of feed as the spindles start to 
revolve After the burner is drilled, 
the ram returns quickly to a normal 
position and the entire machine comes 
to a halt, completing one drill mg cycle 


SOLENOID MOTOR 

Produces Constant Torque 
Instead of Thrust 

^^PERATiNG as a solenoid except that it 
rotates through 180 degrees, a power 
device produces torque instead of 



Tergui mrtiffR 110 dtgrtu 


thrust and consequently eliminates the 
necessity of connecting linkages The 
armature of this unit is so designed 
that it maintains a constant heavy- 
duty torque throughout its entire 180- 
degree travel Originally designed for 
the operation of radio tuning units, 
e^iecially in automobile receivers, the 
unit called Rotonoid, has widespread 
application in many fields ranging :bom 
electromagnetic valves to adding and 
calculating machinery The entire unit 
is self contained, measuring approxi- 
mately 2% by 2% by 3% inches high 
and weighing 10 ounces Standard 


Rotonoid units now In production have 
a torque of 16 inch^ounces and can be 
operated continuously at 20 eyclei per 
n^ute without exceeding a safe tem- 
perature Where faster action la ad- 
visable, they can be used at 60 cycles 
per minute for periods up to 12 min- 
utes on U5 volts, 60-cycle ax 
W hen the Rotonoid is equipped with 
a current interrupter operating auto- 
matically at stroke completion, the tem- 
perature rise may be held to a mini- 
mum This means may be employed to 
energize the coil for the necessary 
time only, and a relay attachment for 
this purpose is available 


SOLDERING TOOL 

1$ Compocf and Porfobfe, 
Will Not Over-Heat 

^^PERATiNG on the resistance heating 
principle, a redesigned soldering tool 
heats 20 percent faster, has thumb 
switch for close heat control, is light- 



weight, compact, and portable, and can 
be used for long periods of time with- 
out overheating 

Built to Industrial standards, the 
complete unit includes a transformer 
or power unit and a soldering tool 
that operates like a pair of pliers 
Holding the work with the pher tool 
completes the transformer secondary 
circuit and causes the work to heat in- 
stantly No pre-heatmg is necessary 
Heat IS produced between the electrodes 
of the soldering tool only, thus concen- 
trating it on the exact spot needed 
There is no danger of melting nearby 
joints or burning other parts 

Handles of the soldering tools, pro- 
duced by Ideal Industries, Inc , are 
made of light-weight plastics Radiating 
fins Isolate the Meehanlte )aw3 from the 
handles to prevent excessive heat con- 
duction The plier can be locked in 
any position for special applications bA 
tightening screw at hinge Secondary 
leads, made of super flexible power 
cable and insulated with light-weight 
woven asbestos, are attached to the 
side of the law for easy handling and 
cooler operation The plier Is intended 
where work may be held in the Jaws 
and heated— for example, in rwnening 
or applying solder lugs, sweating and 
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uniweatmg copper pipe and fittings, 
soldering wire joints, and so on Called 
Thermo-Grip soldering tool, it is rated 
at 1000 watts 


FIREPROOF FABRICS 

A4ac/e From Flexible Glass- 
Asbestos Combination 

Developed for use in theaters, night- 
clubs, restaurants, auditoriums, air- 
planes, trains, and similar places of pub- 
lic assembly, fireproof drapery fabrics 
of asbestos and glass are said to be ex- 
ceptionally light in weight and to have 
excellent draping qualities They will 
be produced in the form of gray goods 
suitable for dyeing and printing in a 
variety of colors and patterns 
The asbestos-glass fabric, developed 
by the United States Rubber Company, 
is the outgrowth of war-time research 
on fire-resistant materials for industrial 
use Asbestos and glass complement 
each other when woven together, mak- 
ing a fabric with high flexibility and 
strength, low stretch with good re- 
sistance to abrasion, and stability under 
atmospheric changes 


PACKAGED DIE CASTER 

5imp/y Constructed, Is 
Easy To Operofo 

OoMPLETELY self -Contained, an air-op- 
erated die casting machine fills the need 
of many firms who require intermittent 
production die-castlng work but with- 
out the facilities or need for establish- 
ing a regular dle-casting division This 
machine, needing only the simplest 
possible installation, measures 22 inches 
by 72 inches, and is 40 mches high 
No special maintenance crew is re- 
quired to adjust and maintain the die 
caster Likewise, no specially trained 
die-casting technician need be hired to 
operate it The average shop employee 
can handle production runs on this 
“goose-neck” type machine, the maxi- 
mum casimg capacity of which is one 
and a half pounds, with a piossible 
maximum of 720 shots per hour 
In construction, the dle-casting unit, 
manufactured by the Robert A Cox 
Company, features single hook-ups for 
air, gas, and 110-volt (nirrent It comes 
furnished oomplete with necessary blow 
torches for properly heating both goose- 


neck and nozzle The holding pot has 
a capacity of 300 pounds of zinc alloy 
It IS cast of Meehanite iron and Is de- 
signed in such a manner as to provide 
maximum heating area for the metal at 
all times The furnace is lined with 
four and one half inches of fire brick 
insulation A safety vent is also pro- 
vided to take care of any metal which 
might get into the furnace by accident 
Simple operation throughout is an 
outstanding characteristic of the Cox 
machine It is equipped with a loose- 
type nozzle, instantly removable A 
removable bar facilitates die loading 
All working parts are readily accessible 
for inspection, adjustment, or mainte- 
nance Zerk fittings are conveniently 
located so that all bearing faces may be 
properly lubricated By installing this 



completely self-contained die-casting 
package, the average small and medium 
sized metal working shop, or any manu- 
facturing plant making products le- 
quiring die casting, saves on job-shop 
costs, reduces inventory expense, and 
is provided positive overall production 
control 


AIR COMPRESSORS 

Available in a Variety of 
Sizes and Capabilities 

Manufactured m six sizes and with a 
great variety of compressor cylinders a 
motor-driven compressor of new de- 
sign offers a wide range of volumes and 
pressures for handling air or gas It is 
built with from one to six crank throws 
and ranges In horsepower from 500 to 
2750 Tbe compressor stroke is 14 
inches and it operates at 300 revolutions 
per minute Power for driving can be 


taken from a standard synchronous 
electric motor, an engine, or a turbine 
The lubricating system, which includes 
a pressure pump and a built-m filter 
and cooler, furnishes oil under pressure 
to all moving parts 
Provision can be made for low vacu- 
ums or for high pressures, as well as 
for all intermediate pressures, enabling 
the selection of precisely the proper 
size and type of compressor cylinders 
for any desired volume and pressure 
withm the horsepower limit of the unit 
The low- and medium-pressure com- 
pressor bodies are of Meehanite metal, 
while high-pressure bodies are of cast 
or forged steel as required The cylin- 
der valves are of a standard ring-plate 
type and are self-cleaning Valve seats 
are renewable, and interchangeable 
from suction to discharge 
Electrical or mechanical unloading by 
means of compressor suction valve 
lifters IS also available, offering auto- 
matic control of flow or preasure Au- 
tomatic starting can be provided and 
compressor cylinders can be automati- 
cally unloaded for easy starting Bear- 
ing temperature ^ut-down, low 
lubricating oil pressure shut-down and 
various other controls are available, de- 
pending upon the type of installation 
Dimensions of the compressor, desig- 
nated by its manufacturer, the Cooper- 
Bessemer Corporation, as Type JM, 
range from 11 feet 7 inches to 24 feet 
6 inches m length, and from 13 feet 9 
mches to 24 feet 2^/z mches in width 
These lengths may vary slightly de- 
pending upon the size motor used, 
while the widths may vary according 
to the type of compressor cylinder 
used 


VERTICAL MOTORS 

Have Positive Lubrication, 
Hollow Shafts 

^^VAiLABLE in ratings from one to 500 
horsepower, all speeds and frequencies, 
a hollow-shaft vertical motor designed 
specifically for pump drives js suitable 
for use on irrigation projects, deep- 
well turbine pumps, municipal and in- 
dustrial water-supply projects, mine- 
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dewatering pumps, and process- indus- 
try liquid pumpfl 

For motors rated at 10 horsepower, 
1800 revolutions per minute, and larger 
a system of controlled lubrication is 
featured, which allows just the right 
amount of oil to flow through the bear- 
ings, thus preventing oll-fHction loss 
caused by foaming and churning Bear- 
ings are protected from rust even dur- 
ing standby periods because the oil 
level is above the top of the balls 

A large oil reservoir cast integral with 
the motor end-shields has sufficient 
capacity to allow the oil to cool and 
recover before being recirculated A 
close-running fit between the end 
shield and couplings protects bearmgs 
and oil reservoir from the entry of 
diit even when the top cap Is removed 
for pump adjustment Motors of 7^^ 
horsepower, 1800 revolutions per min- 
ute, and smaller have grease-lubri- 
cated bearings 

Bearings, punchings, and windings 
of these new General Electric motors 
are cooled by a double-end ventilation 
system which draws in air at both ends 
of the motor and discharges it through 
openings m the stator frame A pro- 
tective “self-release’* coupling prevents 
damage to the pump or motor caused 
by motor reversal This consists of a 
top half-coupling keyed to the pump 
shaft and a lower half-coupling keyed 
to the motor shaft It reduces installa- 
tion time and provides a simple method 
of checking motor almement 


PLASTICS GUARD 

Protects Fmtshed Parts 
• While in Transit 

T 0 INSURE that the ultimate consumer 
receives metal parts in “factory fresh’* 
condition, a novel protective system has 
been devised by the Jergens Tool Spe- 
cialty Company After the part to be 



Proteott MaehlRMl turfiMi (ibove) 
or tkroadt (btlow) fro« dirt, damofo 


shipped has been thoroughly oiled as a 
guard against oxidation, a tough plas- 
tics coat known as Seal -Peel, which is 
easily removed by the consumer, is 
placed over the portions most subject 
to damage Thus the part is kept ab- 
solutely clean, and damage to ground 
surfaces, threads, and so forth, as a 
result of shipping or handling, is vir- 
tually eliminated 


COLD-STORAGE PAIL 

Uses Fiberglas-Plastics 

/nsulofing Liner 

Easily portable, a container for iced 
storage of fish and game is provided 
for sportsmen by a Flberglaa- Insulated, 
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plaslics-protected liner designed to be 
used inside the familiar lO-quart gal- 
vanized pail Known as the Paymaster, 
it has a removable top of Fiberglas in- 
sulation, encased in a sealed plastics 
cover and held in place by a braided 
draw-string passing through nickel- 
plated grommets To msure rugged con- 
struction, all seams are electronically 
welded to form a homogeneous plastics 
protection for the inch-deep Fiberglas 
insulation 

A typical test of the high efficiency 
of the Pailmaster was the placing of 150 
ice cubes in the closed unit for 15 hours 
at a room temperature of 70 degrees, 
Fahrenheit At the conclusion of the 
test, all the ice cubes were still large 
enough to use m the preparation of 
cold drmks 

The Pailmaster, manufactured by 
Plastic Sheet Fabrication, Inc , Is also 
available in a design which provides 
insulation for the entire exterior of a 
standard galvanized pail In this form 
it converts the pail into a container for 
frozen foods, ice cubes, milk and other 
foods requiring refrigeration, and pro- 
vides equally satisfactory storage for 
hot drinks and hot foods 


TAPE DISPENSER 

Ejects Measurec/ Strips of 
Adhesive Material 

F OR use with transparent or colored 
pressure-sensitive tape m all widths up 
to one inch, a definite length dispenser 
lakes either a one- or three-inch tape 
core By simply setting the indicator 
on the side of the machino to the de- 
sired length and then pressing down 
the lever, the tape is ejected — cut off 
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and ready for use in lengths from 
% to three inches A variation for use 
m production Imes can be made by 
adjusting the dispenser to cut long 
strips which are perforated at required 
lengths 

The piece of tape rests on a “waffle* 
wheel at the front of the dispenser, 
and 16 easily lifted for whatever ap- 
plication IS desired The cutting of the 
tape into shoit lengths needed will 
bring about tremendous economy over 
the present wasteful, hit-or-miss hand 
method The machine operates equally 
well with either cellulose or acetate 
fiber, and with all makes of pressure- 
sensitive tape 

This dispenser, called Tape-Saver, is 
a product of the A-L-B-E-Engineering 
Company and is expected to fill a need 
in factories, shipping rooms, mail rooms, 
offices, and on wrapping counters in 
retail stores 


HIGH-SPEED CORE DRILL 

Has Coolant Supplied Through 
Stem to Abrasive Rtm 

Designed to drill holes of any depth 
within the length of the drill and in 
all hard, brittle, non-metallic materials, 
a new core drill achieves exceptional 
drlllmg speeds due to the method of 
supplying coolant through the drill 
stem to the special metal -bonded dia- 
mond abrasive rim Chips and sludge 
are flushed from the kerf as fast as 
developed, and since the coolant sup- 
ply IS constant, the drill functions 
without heat, regardless of the hole 
depth The core drill may be used in 
drill presses, on portable electric drills, 
or directly coupled to motor shafts It 
operates in any position with equal ef- 
ficiency, and usually requires only a 
few seconds per inch of travel when 
drilling most materials 
Once seated, the drill, called the Di- 
Met Core Drill, travels in a straight 
line and, with care, unbroken cores of 
any length within the drill capacity are 
easily produced On most operations 
coolant from the local water n^aln is 
satisfactory When drilling exception- 
ally hard materials such as petrified 
wood, special coolants or additives, 
such as a soluble oil, may be prefer- 
able The supply is connected to the 
coolant head through a flexible rubber 
hose and this head remains stationary 
during drilling operations It is packed 
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off both above and below the port of 
coolant entry 

The complete drill head assembly , 
a product of the Felker Manufacturing 
Company, consists of a collet drill shank, 
a coolant head, which slips over the 
shank, and individual collets to which 
the drills are attached Drill collets 
readily detach from the collet drill 
shank, permitting free access to either 
end of the core drill Tight cores are 
thus easily ejected 


COLLAPSIBLE LADDER 

Folds Easily, Takes Litile 
Space /n Storage 

Light-weight and completely collapsi- 
ble, a ladder whose rungs are made of 
aluminum tubing, and with side rails 
of extruded aluminum, weighs approxi- 
mately 40 percent less than conven- 
tional wood ladders of the same length 
When not m use, the two side rails 
fold together and the rungs fit com- 
pactly within the extruded sections 
making the ladder easy to store and 
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carry in close quarters When folded 
the laddei takes up less space than a 
two by four timber A simple snap-ac- 
tion locks the ladder firmly and safely 
in either open or closed position These 
ladders are made by the Gepfert Manu- 
facturing Company in al 1 standard 
lengths up to 28 feet, in either single 
or extension type 


REPLACEABLE HAMMER TIPS 

In Three Hardnesses Extend 
Tool's Versatility 

^^VAiLABLE m three grades of hardness, 
replaceable tips for a series of hammers 
are stamped “soft,” “medium,” and 
“hard” so that the operator can quickly 
select the tip needed for the particular 
job at hand While m use, tips are 
locked fiimly m plate 
While these replaceable tips add to 


the versatility of the hammer, they 
are also an economy feature, since 
the hammer’s life may be extended by 
inexpensive replacement of the tips 
Unlike rawhide and rubber hammers, 
these lips have virtually no rebound or 
sting, a feature that not only makes 
them less tiring to use but also more 
accurate The tips are made of “live ’ 
material called Nuplaflex that retains its 
shape under the most severe punish- 
ment In tests they are reported to 
have regained their original form after 
being crushed flat by 20 000 pounds of 
pressuie The tips aic chip-proof non- 
expltjsive, and will not Hash burn 
Called the Nupld Hammer by its 
manufacturer, The New Plastics Cor- 
poration, it IS designed as an all-pur- 
fKisc tool for mechanics, machinists, 
auto body repairmen assemblers - 
wherever a “soft” faced hammer is re- 
quired It IS available in five sizes and 
ten weights 


HOLE GAGE 

Features Self-Centralizing 
And Readability 

Revealing size vaiiahons in tenths of 
thousandths, a new small hole gage 
makes possible thorough inspec tion of 
inside dimeiTsions bi twc»en 250 and 
500 inch The spring-ccntrahzing de- 
sign plus precise measuring contacts 
md motion transfer units locate them- 
selves in the hole and show the true 
diameter reading with a high degree 
of accuracy The gage employs 14 in- 
terchangeable extensions to cover the 
full range from Va to inch 11 ex- 
plores any hole witlun its capacity 
to a maximum depth of 2'^Ci inches, 
revealing chametor and also roundness, 
taper bellmouth, and other hole in- 
accuracies 

Used as a single-purpose inspection 
t(X>l or for checking a large variety of 
sizes, it shows precisely and scnsitivelv 
how much a dimension varies, and not 
meicly whether it’s in oi out of toler- 
ance Being a point-to-point contact 
gage, it reveals any sm^il area im- 
perfections in the hole All contacts, 
both measuring and centralizing, are 
hard chrome plated and carefully 
ladiused for long-lasting accurate ser- 
vice Called Model 1204 by its manu- 
faclurn , the Federal Produt is Corpo- 
ration it IS extremely light and fits the 
hand comfortably 


r 
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The gage comes complete with ad- 
j usting wrenches and the extension 
or extensions required It is easily ad- 
justed for a particular dimension with 
a master ring of the proper size 
The inspector can readily see dimen- 
sional variations as small as 0001 inch 
or as large as plus or minus 004 inch 
on the indicator di-u 


PALLET LIFT TRUCK 

Is Easily Elevated With 
Hydraulic Foot Pump 

Strong but light- weight, a pallet lift 
tiuck has a frame constructed of sheet 
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steel formed into box sections, with 
wheels and other non -structural parts 
made of aluminum alloy Elevation is 
dccompbshed by a hydraulic foot pump 
whose stroke length is dependent upon 
the stature of the operator By pushing 
the foot pedal forward, the lift, a prod- 
uct of Lyon Raymond Corporation, is 
lowered The pump is equipped with a 
relief valve to prevent overloading and 
possible damage 


CUTLERY HANDLES 

Of Birch-Plastics Laminate 
Resist Heat and Acids 

Hard enough to be used as a metal- 
forming die duiing the war, a com- 
pregnated wood and plastics material 
IS now being used for household cut- 
lery handles The new material, called 
Pakkawood, hss been m use since early 
last year and has shown excellent 
qualities of durability, and heat- and 
acid-resistance The new material re- 
tains its original luster even after 
continuous soaking in dish water For 
many years the cutlery industry has 
been experimenting with materials for 
household eutlery handles that would 
retain their original color and lustre 
In use Most handles were made of 
imported hard woods Pakkawood, 
which during the war was also used 
to make propellers for training air- 
craft, is made of thin layers of birch 
wood that are immersed m baths of 
liquid plastics The wood is then stacked 
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in layen and compregnated in presaes 
that develop over 600 tona pressure to 
form solid blocks 

This material la also being used for 
cutlery cases containing the new self- 
sharpening carving knives currently 
being manufactured The knives are 
completely encased in Pakkawood 
blocks which contam carborundum 
sharpening hones and automatically 
sharpen the knives as they are removed 
or replaced 


DRILL AS LATHE 

Combmoifon Made Possib/e by 
S/mp/e Affachm 0 ni 

OoNVcariNG any bench or floor model 
drill press with a column either 
or 2% inches in diameter into a wood 
turning lathe, a unit known as Dril- 
Lathe ia easily and quickly installed as 
a permanent part of the drill press 



At lathe, takH work sp to SI Inehta 


Conversion from one position to the 
other is accomplished in a matter of 
seconds by simply loosening one bolt 
and indexing the drill press head and 
lathe bed in the positions desired By 
combining the two tools in a single 
unit, a considerable amount of floor 
or bench space is saved, as is the cost 
of a second electric motor 
Installation of the Dnl-Lathe, a prod- 
uct of the Nobur Manufacturing Com- 
pany, on the conventional drill press re- 
quires only the removal of the stand- 
ard drill press column for replacement 
by the two-piece pivotally connected 
tubular column furnished as part of 
the unit's assembly No further changes 
are required, and the utility of the 
drill press is in no way altered When 
moved to the lathe position, the con- 
verted tool can handle all types of 
wood turning, and will take work up to 
36 inches in length 


OSCILLATING COMPRESSOR 

Has High Output, Can be 
Adapted to Many Uses 

Having only four major driving parts, 
a new oscillating compressor produces 
an imusually large volume of air with 
a comparatively low horsepower motor 
running at a low ppeed The two cylin- 
ders of this compressor are each divided 
into four compartments by two sta- 
tionary vanes and one oscillating rotor 
which is fixed to the rotor shaft Thus 
an equivalent of eight-cylinder per- 
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formance is achieved A teat model 
weighing 350 pounds, with a bore ten 
inches in diameter and nine inches 
deep, was run at 285 revolutions per 
minute It produced over 500 cubic feet 
per minute of free air at room tem- 
perature, an output reported to be 10 
times that of conventional compressors 
of comparable size And after having 
run for eight hours with no cooling 
device, the temperature of the com- 
pressor was found to be only 100 de- 
grees, Fahrenheit Vibration is so low 
that a coin balanced on the compres- 
sor's housing remained poised during 
the entire test A 20 horsepower, three 
phase, 220 volt motor was used for the 
test 

This compressor, developed by Asso- 
ciated Engineers, Inc, is expected to 
find wide application where conven- 
tional models are impractical because 
of weight and size It can be adapted 
to refrigeration, hydraulic, ventila- 
tion, and stage booster pumps 


WARNING LAMP 

Easily Installed, Features 
Automatic Blinking 

OoNTAiNiNO all the necessary elements 
Including the flashing mechanism, an 
attention- arresting panel warnmg lamp 
blinks automatically when activated 
The lamp is easily mounted in a single 
hole, with a grounded panel, only one 
terminal wire is required Standard 
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lamp bulbs are used, and are readily 
accessible from the front of the panel 
Manufactured by Jersey Technical En- 
terprises, the device is known as Bllnk- 
O-Light, and is available in a variety 
of sizes and voltages 


V-BELT CLUTCH 

Provides Shockless, Easily 
Controlled Load Pick-Up 

Dcsigncd to grip or release directly on 
the V-belt, a clutch unit, complete in 
itself, may be used either as a driving 
or a driven pulley In operation, the 
positive, smooth clutching action is the 
grip of the sidewalls of the pulley 
against the belt When the clutch is 
opened, the belt slackens and idles on 
a free-running, grease-sealed, ball- 
bearing, with no attendant belt drag 
or creep One fixed flange of the V- 
belt sheave Is an integrally attached 
part of the hub and the inner race of 
the sealed ball bearing belt idler, as 
shown at point Number 1 
Four free-rolling steel balls (Number 



Driving or driven ^illsy 


2) rides in grooves in the hub and 
carry all turning and lockmg forces 
The balls are carried forward by the 
sliding clutch sleeve or movable flange 
(Number 3), and drop into pockets at 
the ends of their grooves The cam 
sleeve (Number 4) then moves over the 
clutch sleeve, and locks the clutch 
against the balls in driving or driven 
position All parts turn with the shaft 

The engaging action which grips the 
belt and at the same time forces it 
away from the idler bearing and Into 
working position is smooth and shock- 
less in load pick-up 

A atop ring prevents over-travel of 
the cam sleeve in disengaging action 
The cam sleeve carries a projected 
flange on which a shift collar is 
mounted, In its turn actuated by a 
shifting fork 

Known as the Ball-lok V-Belt 
Clutch, it IS manufactured by the V- 
Belt Clutch Company and is suitable 
foi* application in connection with in- 
ternal combustion engines, motors, 
tractors, and many types of machines 
where compactness, light weight, and 
controllabUity are requirements 


TELEGRAPH WRITER 

Permits Inexperienced Operofor 
To Send Clear, Rapid Code 

F ULLY automatic, a telegraph code 
writer will send perfect telegraphy in 
any code from two to 60 words per min- 
ute Since the code writer is similar in 
appearance and operation to an elec- 
tric typewriter, even inexperienced op- 
erators can send flawless and easily- 
understood code Unaffected by cen- 
trifugal force, it may be operated on 
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New Type of Torque Tools Incorporate 
Spring Clutch I ... Are 98% Accurate 1 

Acmo Torque Wrench and Screw Driver both incorporate 
spring clutches, with easily operated control After setting 
control to desired torque, the operator merely turns tool 
in the usual way When the torque required to drive the 
threaded part exceeds the pre set value, the tool »hp* 
Impact doesn f cause driving torciue to increase Oil 
doesn t affect setting which is reproducible within 2% or 
better 

The Wrench offers fight and left hand drive, ratchet action 
and withdrawal Spring clutch may be set from 0 to 500 
inch pounds Standard sockets arc interchangeable The 
Screw Driver may be set for any value of torque from 0 
to 35 inch pounds A ratchet action is incorporated The 
same tool will also withdraw screws Standard bits in 
eluding socket types may be easily inserted The tool is 
made of pressure cast aluminum 

Anolhar Tlma-Savar on the job, is chewing gum The ad 
of chewing aids the workers concentration— isccms to 
make the work go easier ( hewing gum mB> be used even 
when workers bands are busy reducing interruptions 
from the job For these reasons many plant owners have 
made Wriglcy s Spearmint Gum available to everyone 

You can get compUte information from 
Amt Siientific Company, mow Randolph St ChnaRor III 



Torque Screw Driver 
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■hlpfl, in airplaneB, on trains or auto- 
mobileB Nervous strain and the “swing" 
of operators are entirely eliminated 
A repeat key on the ct^e writer, pro- 
duced by the Selectograpb Mamifac- 
tuiing Company, makes possible self 
instruction at any speed desired An 
electronic oscillator and loudspeaker 
monitor (which may be replaced by a 
sounder) with jacks for head phones 
or a remote loudspeaker affords easy 
instruction and invaluable aid to class- 
room instructors The speed of trans- 
mission is controlled by a speed se- 
lector and a calibrated speed indicator 
mounted on the instrument 
The Selectrograph Code Writer is 
motor driven and may be equipped for 
any ac or dc voltage speciRed Ma- 
chines are available for International 
Morse Code American Morse Code, or 
any other type of code Ciphers may bo 
easily adapted to the instrument for 
secret transmissions using standard 
codes, by changing cams, or by use of 
private code ciphers Code is sent by 
the instrument through a series of cams 
operated by friction drive An inter- 
locking key mechanism prevents stnk- 
mg a key while a cam is in motion 
Standard equipment includes volume 
control and switch, three position tone 
control, and Indicator lights Later 
models will include tape recorders for 
recording code transmissions or for pre- 
paring tapes for transmission 

PARTICLE COUNTER 

Detects Ditsf and Bacteria In Air 
By Noting Scattered Light 

A UTOMAnCALtY Counting individual 
smoke particles or bacteria as small as 
25 millionths of an inch in diameter 
and weighing only four millionths of a 
billionth of an ounce, a new photo- 
electronic instrument is expected to 
be useful to the research bacteriologist 
m teating contamination, and in many 
industrial plants producing pharma- 
ceuticals, such as penicillin or slrep- 
tomyem, or chemicals, such as alcohol 
or acetone, by fermentation The coun- 
ter also may serve in detecting dust 
which must be excluded in the manu- 
facture of photographic film and fine 
optical Instruments 

When sunlight streams through a 
window into a darkened room, the 
sparkling motes of dust are clearly 
visible, because of the light which 
they reflect and scatter All suspen- 
sions of finely divided materials in air 
called "aerosols,” show this property 
of scattering light This is true whether 
the material be transparent or opaque, 
solid or liquid 

The new instrument utilizes the light 
scattered by the microscopic particles 
A bnlliant light is concentrated in the 
center of a black-wallod cell by means 
of a condensing lens. A stream of air 
containing the suspended particles — of 
smoke, for example, or bacteria — is 
passed through this bright spot, and 
each particle signals its presence by a 
flash of light An electric eye, arranged 
to view these Rashes, translates each 
into a tiny electric pulse, which is am- 
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plified 200,000 times by an electronic 
circuit 

The amplified pulse then is fed to a 
trigger tube which gives a large enough 
surge of current to actuate an electro- 
magnetic counter Thus each pulse ad- 
vances the hand of the counter one di- 
vision on a circular dial, which is 
graduated from zero to 100 

The apparatus, originally designed to 
check the filters of American service 
gas masks by detecting the passage of 
even a few microscopic particles, can 
serve as a supersensitive filter tester 
If one particle out of every 10,000,000 
in a concentrated test smoke passes 
through a filter, its presence can be 
detect^ 

Experiments carried out with air- 
borne spores of bacillus globlgil showed 


that these could be counted satisfac- 
torily The device, built at Northwest- 
ern University, is being tested to de- 
termme its usefulness in counting other 
airborne bacteria For those bacteria 
which are not too small, the counter 
may supply the bat^teriologist with a 
method of determining the concentra- 
Uon of bacteria in the chamber In 
which his test animals are placed 
under carefully controlled conditions 
Unfiltered laboratory air passed 
through the apparatus gives more than 
1000 pulses per minute, more than 
can be xjounted by the instrument In 
its present stage of development Hence, 
the counter is extremely useful now In 
detecting small leaks of room air into 
systems In which the air is suppoeed 
to be filtered carefully In testing con- 
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To<lay> war worries have been succeeded 
by an atomic turmoil Far-reaching 
changes have always followed wars— 
and the man who has kept pace always 
comes out on top 

Come what may» one need is never 
completely filled— the need for compe- 
tent executives to direct business and 
industry In tumultuous times like those 
of today, this demand multiplies Right 
now, the outlook for ambitious men is 
brighter than ever before— if they have 
the training to take advantage of op- 
portunities 

The training needed is not narrowly 
specialized, but goes broad and deep, 
probing the basic principles that underly 
all business It provides the knowledge 
that enables men to direct the aaivittes 
of others not in one depanment or one 
kind of business, but in any business It 
supplies the "know how" that enables 
top execuuves to manage any business 

How to get such executive training 


Takes months instead of years 

This knowledge tgkes years to acqxure 
by ordinary methods Through Institute 
training, the process is concentrated and 
thus finished in a matter of months It 
does not interfere with a man's present 
position, being taken at home, during 
spare hours More than 430,000 men 
have subscribed, many call it "a turning 
point in their lives " 

Many prominent contributors 

One reason why the Institute Course is 
so basic, thorough and scientific Is found 
in us list of prominent contributors 
Among them are such men as Thomas 
J Watson, President, International Busi- 
ness Machines Corp , Frederick W 
Pickard, Vice President and Director, 
E I du Pont de Nemours & Co , Clifton 
Slusscr, Vice President, Goodyear Tire 
& Rubber Co , and Herman Steinkraus, 
President, Bridgeport Brass Company 


Training of this kind is provided by the 
Modern Business Course and Service of 
the Alexander Hamilton Institute The 
Course covers the four major functions 
of business— Produaioo, Marketing, Fi- 
nance and Accounting It turns out not 
accountants, or salesmen or produaion 
meo, but MxtcuUvtH 


Fill in and mail this 
coupon today, and a 
jrt€ copy of "Forging 
Ahead in Business" 
will be mailed to yovu 



“Forging Ahead in Business”— FREE! 

You can read the Institute's stimulating 
story m the 64-pagc booklet "Forging 
Ahead in Business " Convenient, time- 
saving, It IS offered without cost or obb- 
gation. Simply fill in and mail the coupon! 


ALEXANDER HAMILTON INSTITUTE 
Depc.39b 7lWt«23fdSt 
New York 10, N Y 

In Canada 94 WcUinatoo Street, West, 
Toronto I Ont. 

Please mail ma, without cost, a copy of 
the 64 pace book—* FORGING AHEAD 
IN BUSINESS, 

Name 
Firm Name 
Buiiness Address 
Posirioo 
Home Address 


Alexander Hamilton Institute 


tamination of a system in which sterile 
conditions are required, the presence 
of a trace of room air will show up in- 
stantly on the counter, while in the 
usual bacteriological count, involving 
collection, culturing on an agar plate, 
and counting of resulting bacterial col- 
onies, it will not appear until hours 
later 


CIRCULAR FEED 
ATTACHMENT 

Factliftes Change From Sfrorghf 
To Round Stencil Cutting 

Shippers of barrels, drums, pails, or 
similar articles, will find a circular 
feed attachment for stencil-cutting 



machines a convenience Quickly and 
easily installed the attachment enables 
instant change-over from cutting 
straight to circular stencils, and vice- 
versa Developed by the Marsh Sten- 
cil Company )l is adjustable to permit 
lutting three line addresses or copy in 
inside diameters of 11, 14 17, or 20 
inches Letters are spaced automati- 
cally and accurately, and word spacing 
13 the same as when cutting a straight 
stencil 


STAINPROOFED TEXTILES 

Quickly Cleaned by Wiping 
With Damp Cloth 

F ABRxes which can be quickly wiped 
spotless and clean of spilled foods and 
beverages are made possible by the 
applications of a new stain-repellent 
chemical which can be applied to wool, 
cotton, rayon, aialac, nylon, acetate, 
and to mixtures of these fibers Pri- 
marily developed as a water repellent, 
the new product differs from ordinary 
repellents In that it enables the fabric 
to retain all of lU original strength 
and beauty after it has been treated, 
and ordinary liquids and foods can be 
wiped off with a damp cloth with no 
effects apparent in the fabric 
Application of repellent wool fabrics 
in new planes of American Airlines 
enables the line to serve meals aloft 
without risk of staining the planes' in- 
terior fabrics, the fabrics will appar- 
ently retain their wool gabardine ap- 
pearance indefinitely 
The chemical, developed by the Mon- 
santo Chemical Company, is applied 
within individual fibers of a fabnc 
which thus retains its oi iginal look 
together With Its ability to "breathe" 
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WAR BARGAMS in 
LENSES a PRISMS 


ASSEMBLE YOUR OWN BINOCULARS 
Cofflpleft Optics! Complete Metol Ports* 
Save More Than V 2 Regulor Cost 



GOVT 8 7 n 'i» ni 

NOCULAU8 Herts 
an unusual opportu 
nlty to secure a fine 
set of Binoculars at a 
Bubstunllnl saviiig of 
money Offered here 
are complete sets of 
Optics and Metal 
Parts for the Oovt i 
7 X 80 Binoculars 
These components art 
I new and all ready 
for assembly We sup* 
ply full iiisLnicllons 
Llmlt—l set of Metal 
Parts and 1 set of 

Mi. • ^ Optics tet a customer 

inSTAL FARTS— Set InciudM all Metal Parts -com 
ploUIv finished for asBPmbly of 7 x so Binoculars 
No machining required Bodies ha\e been factory 
hlnaed and f’i»vcr''cl Wateruioof Baskets nre included 
A sturdy Binocular Carrying Case is Included with 
each sot of Metal Parts 

Stock tMft 8 7 X 60 Metal Parts $36 04 Postpaid 


OPTICS — Set Includes all Lenset and Prisms jou need 
for assembling 7 x 60 Binoculars These Optics are 
in excellent condition- perfect or near perfect— 
and have new low renertUm coating 
Stock « 6UZ R 7 X &C Optica Its M Postpaid 


NOTICE! Add 20 ^ ^cdo^al Excise lax to above 
prices If you order both Binocular Optics and Metal 
Parts 


ARMY'S 6 X 30 BINOCULARS 

(XIMPLETE OPTICS A MtTAL PARTH — Model 
M 13A1 Waterproof Model 6 x 30 fUnoculars Every 
thing you need — ready for aincmbly When nnlshed 
will look like a regular factory Job costing I103 to 
1120 The OpUcj are new in perfect or near perfect 
rondition Have new low reflection coating Metal 
parts are new and perfect all completeljr finished 
No machining required Bodies factory hinged and 
covered Oomplote aasemblv Instructions Included 
Stock 134 8 144 00 Postpaid 

pltti |a0« tax — Total — |4B 04 

NOTICE] Add 30% Federal Excise Tax to above 
prices If you order both Binocular Optics and McUiI 
parts 


NEVER HAS THERE BEEN SUCH A 
SENSATIONAL BARGAIN AS THIS' 


BUBBLE SEXTANT—Type A 10 used by Army Air 
Forces These have Just arrived and will be priced 
so low you 11 think we have made a mistake Bend 
at once for complete descriptive Bulletin 16 S con 
talnlng pictures facts and price If interested don t 
nalt because this bargain won t last long 

AIR FORCES GITN SIGHT With Polarlxlng Variable 
lyenslty Attachment (Polarising ultachmeiit alone Is 
worth many times the price of entire unit ) 

Stock #048 8 ISM Postpaid 

Same Unit Without Polari/mK Attachment 
Block #916 8 12 64 Postpaid 

SCHMIDT OPTKAl SYSTEM Black plastic bodv 
alxe 3 16/16" by 8I2' FL 3 4 alth amazing sperd 
of F O 9 Uaed In Navy 5 Infra Red Snlperscopc and 
Signalling Units Oov t cost $134 LimtU 1 tn a 
customer 

Stock #720 H S6 00 Postpaid 


MOUNTED PROJECTINC LENS SYSTEM FL 91 44 

mm (Just right for 36 mm Projertora) Speed nf 
F 1 9 Outside dla of mount at one end 60 min 
length of mount 64 mm 

Stock #4033 8 13 Oa Postpaid 


MOUNT FOR ABOVE PROJI'CTING LFNS SYSTEM 
Stock #713 S II 10 POKtpoJd 


BATTERY COMMANDERS PERISCOFT With Til 
pod — 6 Power Instrumcnl Excellent condition 
Length 27>a inches— dlam I'a inches Coat U 8 
Ckjvt approximately $176 00 

Stock #717-8 120 90 FOB Audabon 

BOMBER RIGHTING STATION - A double end 
Periscope Type Instrument of hlgheat precision 6 ft 
tall shipping wt 300 lbs Orlg mat $9 860 coiwlata 
of numerous Lenses Prisms Mirrors Gears and 
Motors Metal parts and Electrical Oadgets 
Htook #914 8 $54 44 F O H Oklahoma 

W DM ACHROMATIC TELESCOPE OBJFCTIVE 
FL 30 Inches (Not a war surplus Item) Tlie 
Oovt used very few long focus Objective Lenses a > 
we had these made for you First class lens suiUblc 
for Spotting Scopes Terrestrial Telescopes etc Not 
coated 

Stock #6197 a $16 §4 Postpaid 

WE HAVE LITERALLY MIL! 10N8 OF WAR BUR 
PLUS LENSF8 AND PRISMS FOR SALE AT BAR 
GAIN PRICES WRITE FOR CATALOG 8 — 

SENT FREE- 

Ordor by Slock No • Safisfoctlon Ouorantoed 

EDMUND SALVAGE CO. 

P 0 AUDUBON, NEW JERSEY 


through inter-fiber spaces This qual- 
ity IS of increasing importance in fu- 
ture clothing applications, including 
use in mens suits The treated fabrics 
may be laundered or dry-cleaned with 
no reduction in their WHter-repollent 
and stain -resistant characteristic s 


COMPACT ELECTRODE HOLDER | 

"fcoi/f To W/fhsfond | 
Heaf and Shock | 

Designed primarily for the small job 
shop or the maintenance welder an 
electrode holder with a capacity of 250 



CapaoHy Is 280 amparat 


amperes will take rods ringing in size 
from 1/16 to 3/16 inch Simple both 
in constiuction and operation the tool, 
made by Tweco Products Company and 
called Twe<otong, weighs only 18 
ounces and is nine inches long Tip md 
body insulation is of glass cloth im- 
pregnated with Bakehte, which offers 
high heat and shock resistance The 
cable t onncction is a simple clamp 



IMPROVED CONVEYOR BELT 

Corner Heavier Load a 
Greater Disfance 

K^oving coil, iron ore and other bulky 
materials over long distances, a new 
conveyor belt, 250 to 400 percent 
stionger than previous rubber-fabric 
belts, has as the key to its increased 
strength a new texHie construction of 
nylon and Ustex yam that increases the 
permissible working tension of each ply 
two and one-half times and permits 
the use of more plies The new product 
is especially designed for use m mines, 
quarries and large dam construction 
projects Carrying heavier hiads than 
other rubber-fabric belts, it will ex- 
tend the range of conveyors and elimi- 
nate many costly transfer points and 
extra driving mechanisms 

In addition to greater strength, the 
new belt has the advantages of low 
stretch lengthwise and increased flexi- 
bility crosswise These two features 
make it possible to build a longer and 
heavier belt with a minimum of 
stretch and excellent troughing quali- 
ties The belt can be spliced easily 
and quickly, and repairs can be made 
promptly by conventional repair tech- 
niques 

Ustex yarn is a development of 
United States Rubber Company textile 
scientists, and was uj»d during the war 
to make Army parachute harness 


Thousands of famous products have 
passed from blueprints to production 
lines with the help of South Bend Lathes 
Product development engineers find 
these dependable lathes ideally suited 
I for their work Their unvarying accu- 
racy IS a definite aid to bettor crafts- 
manship on exacting projects They 
efficiently perform the wide variety of 
lathe operations required in develop- 
ing o product Get the complete story on 
South Bend Lathes if youVe interested 
I in turning out better work in less time 

South Band Loth* photo courtaty of Bandix Aviation Corp 
BvUdtag Batfr Lalha$ S/mca 1906 

SOUTH BEND LATHE WORKS H 

I 451 B, M«dli«n ttroof SauHi ftoiMl 32, Indiana 

WRITE FOR CATAL08 100-f 
DoscHbM South Bond Toalroom 
and Quick Chang* Ooor latfios 
with 9 , 10 , 13 , 14V^ , ond 
16 twlngtf Proclslon Turraf 
iaihati attochnMnts and tools. 
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#8 10 

THE BOOK OF HOUSES-^y Damn mnd 
Brefnoa BaaJe factora In bone eonatruotlon are 
eonaldered aa are alao finanelng ooala legal da 
tail* aafety laciora and ao on Fully llluatralad 
Including 150 photographa and 100 floor plana 
in the |500Q to flO 000 price Tinge $8 10 
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Conducted by K. M CANAVAN 

|Th« Edi tor will appr*olatw It 
if you will mantion Sciptitlfic 
American when writing for any 
of the publications liatM below ) 

There’s A Gbobit Swiss File for Etdiy 
Specific Purpose is a 24-paga ptir- 
chasing guide and reference booklet 
listing over 9000 different patterns, 
sizes, and cuts of hand and machine 
files and rifflers, plus the Grobet rotary 
and deburring files, and Grobet coun- 
ter sinks Grobet Fife Company of 
America, Inc, 421 Canal Street, New 
York 13, New York — Request thts 
catalog on your business letterhead. 

Research Facilities for the Lumber 
AND Wood Usino Industries This 
eight-page booklet describes the facili- 
ties of the Wood Products Development 
Laboratory for Investigations in the 
physical and mechanical properties of 
wood and wood products, and of the 
Wood Chemistry Laboratory, designed 
for research in wood derivatives, in- 
cluding problems in pulpmg, plastics, 
wood sugar, lignin, industrial alcohol^ 
and feeding yeast. Timber Knyineering 
Company, 1319 Kighteenth Street, NW , 
Washington 6, D C — Gratis 

‘Ferho-Therm’ Steel Insulation — home 
insulation that Is modern and gives 
permanent insulation efficiently— is de- 
scribed In this 16-page buUeUn This 
“reflective*' insulation has many de- 
sirable characteristics including pro- 
tection against Are, rodents, and 
termites, and is easy to install Ameri- 
can Flange and Manufacturing Com- 
pany, Inc, 30 Rockefeller Plaza, New 
York 20, New York — Gratis 

Magnecordeb The complete title of this 
four-page bulletin is “Magnecorder 
The First and Only High Fidelity 
Wire Recorder for AM Radio, FM Radio, 
Motion Pictures, Test Laboratories, 
General Entertainment, and Industry '* 
Using stainless steel wire 004 inch in 
diameter on standard spools, the Mag- 
necorder is capable of recording and 
playing back continuously for a half 
hour Afagnccord, /nc , 304 West 63rd 
Street, Chicago 21, Illinois — Gratis 
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I Mechanical Packings This 20-page 
July, 1947 catalog presents information on ser- 
RirANJ OA xrr . o applications and on construction 

ICAN, 24 West 40th Street, New Y9rk 18, N Y and performance features of packings 

which include self-lubricating, molded, 
for which plcHnc forward at once the following books sheet, and others Request catalog PC- 

100 Greene, Tweed and Company, 
North Wales, Pennsylvania — Gratis 

Glued Prefabricated Houses In eight 
pages this booklet outlines the many 
uses of glue in prefab construction The 
latest methods of applying the bonding 
agents and techniques for applying pres- 
* sure and speeding the curing of the ad- 
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Joining, it is claimed, makes for greeter 
efflcienoy in prefab operatlona, includ- 
ing marked savings in labor and mate- 
rial costs. Casein Corporation of 
America, Technical 5ert)ice Department, 
350 Madieon Avenue, New York 17, 
New York — Gratis 

Ether roa Anesthesu Available for 
professional and student groups, this 
16-mm film with sound track Is a non- 
technical presentation of a century of 
scientific advance in the manufacture, 
purification, and preservation of ether 
This film is a continuation of ‘‘Advent 
of Anesthesia." The two films are avail- 
able, separately or combined, without 
charge, to responsible groups Mal- 
{{nckr(^ Chemical Works, St Louis 7, 
Missouri. 

Ti3f Great Inventions This 32-page 
booklet tells the story of invention 
of the following basic machines whose 
modem counterparts are used today 
power loom, sewing machine, cotton 
‘gin, lathe, steamboat, locomotive coal 
cutter, typewriter, linotype, and the 
contmuous sheet steel mill National 
Machine Tool Builders* Association, 
10525 Carnegie Avenue, Cleveland 6, 
Ohio — Gratis 

The Development or the British Gas 
Turbine Jet Unit, a series of lec- 
tures originally published In War Emer- 
gency Issue No 12 of The Institution 
of Mechanical Engineers, is now avail- 
able in book form It provides first- 
hand accounts of researches conducted 
in Great Britain to find general solu- 
tions to the basic problems of the gas 
turbine engine which will be applicable 
to most forms of power plant The 
American Society of Mechanical Engi- 
neers, 29 West 39th Street, New York 
18, New York -43 00 

Standard Prutcoat Application Speci- 
fications Adapted as standard by 
leading plants and engineering firms, 
the specifications listed on this single 
sheet give detailed m formation on the 
preparation of metal and masonry sur- 
faces, and on the application of Pruf- 
coat protective coatings to walls, floors, 
tanks, pipes, ducts, and so on Pru/coot 
Laboratories, Inc , 63 Main Street, 

Cambridge 42, Massachusetts — Gratis 

54-Inch Band Mill Covering construc- 
tion features of the mill, this four- 
page bulletin gives dimensions and 
c^oss-sectional diagrams of the unit 
which is adaptable to many lumber 
manufacturing operations. Request bul- 
letin 26B6119A Allis-Chalmers Manu- 
facturing Company, Milwaukee 1, Wis- 
consin — Gratis 

Wkldtex Is a 12-page booklet illustrat- 
ing the uses of Weldtex plywood 
panels In homes, offices, restaurants, 
and commercial establishments Made 
in Interior (moisture resistant) and 
exterior (waterproof) grades, the 
characterisUcfl and applications of both 
types are given. United States Plywood 
Corporation, 55 West 44th Street, New 
York 18, New York~^atis 
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110 volt AO DC weld* brazes solders cuts 
all metals easy to use full directions Com- 
plete with power unit flamo and metallic arc 
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by the Navy For professional or hobbyist 
Only 119 96 
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Radolek Is buvlng headquarters for 
Radio- Electronic repair and replace- t- 
ment needs Larxe stocks complete 
selections lowest prices Send for 
FREE Radolek Buying Qutde 
Radolak Co, Dapt 19, 

601 W Rondolph St , Chicogo 6, III 
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There ore probobly hundreds of homes within a one mile rodiut of yours. In which this 
mogoxlne and other popular publications ore read regularly These mogoxlne readers prefer 
to place their subscriptions through a reliable local magazine service 

When you discover how easy and profitable It Is to establish o neighborhood subscription 
service, you will wont to start writing your own pay>checks. This coupon Will bring you 
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UmVEISITY IF AlUIABAD 

(INDIA) 

APPLICATIONS are jnvitcd for 
the poft of ProfeMor of Phyitci in 
the University of Allahebed (In- 
die) A monthly salary up to 
Re. 1290 (Approx. ^377 50) will be 
perm tssible A ppl icanu will have 
the benefit of the University Provi 
dent Fund Candidates posseesins 
high academic qualifications with 
research and teaching experience 
are invited to apply The post is 
permanent but the period of proba 
Uon will be three years. Applica 
bans giving full particulars, with 
copies of reprints of published 
papers and b^ks must reach the 
R^strar, University of Allahabad, 
U P, India, by the Blst of August, 
1947 




The MYSTERY of SELF 


Unlock the xecrect of setff 
Explore your menisl world 
Receive (he keyi to the btd 
dtn laws of life Become the 
master of your affairs rhe 
creator of your own happi 
nets FREE book cxolains 
Write Scribe N S V 

ROSICRUCIANS 

( A M ORC ) 

San Jose CaLifornts 


15,000 1077 

FORMULAS PAGES 

HOPKINS’ 
’’CYCLOPEDIA 
OF FORMULAS” 

Thousands of copies of this acknowl- 
edged leader among Ixioks of forimi 
las are being used d nlv 

^00 postpaid (Domestic) 

$6 50 postpaid (Foreign) 

Order 1 rom 
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24 Weit 40th Street, New York 18, 
N Y 
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Our Book Corner 

THE BOOK DEPARTMENT of Scientific American it conducted, wHh the eo- 
oparotion of tha Editors, to make available for you a comprehensive book 
lervfce Each month the Editors select and review in these columns new books 
In a Wide range of scientific and technical fields In odditlon, they ora reody 
at oil times to advise you regordtng the bast available books on any subject 
You ore invited to use this service freely Tell our Book Department what 
kind of books you want, and you wdl be furnished with the names of ovallobte 
books, including prices When inquiring about books, please be specific; 
remember that we con be of the greatest help only when you tell us just what 
you ore looking for Books listed In these columns may be ordered from our 
Book Department Add 25 cents per book for mailing outside U S All re 
mittances are to be mode in U S funds Prices given are subject to change 
without notice 

TO AAAKE CERTAIN that books ordered by or for men In tha Army, located In 
the United States, or men In the Navy, Marinas, or Coast Guard, located any 
where, will be delivered. Insurance feet should be sent with orders, os follows: 
To $5 in value, 3^ additional, from $5 to $25 10^; from $25 to $50, 15^ 


SURVEYING. THEORY 
AND PRACTICE 

fiy John Clayton Tracy 

I F YOU are already a surveyor this 
book may irritate you since its au- 
thor, a professor of engmeermg at Yale, 
has gone all out in cxplainmg every- 
thing in detail, he believes that '*any- 
thing worth telling the inexperienced 
is worth putting m print and nothmg 
should be taken for granted’* But if 
you are trying to learn surveying and 
are alone or isolated, then this, more 
than typical textbooks, is probably 
your kind of book, it really tries to be 
helpful It contains 70 chapters on just 
about everything in and conn(K?led with 
surveying that is likely to be wanted 
and in depth it covers all of elementary 
surveying, short of higher surveying 
(for professionals) and geodetic sui- 
vcying (for a few top-flight profes- 
sionals) (1279 pages, 4% by 7V^ inches, 
840 illustrations )— $7 60 postpaid — 

AGJ 

PLASTICS MOLDS 

By Gordon B Thayer, BSE (ME ) 

T his is a third edition Gordon B 
Thayer is Plastics Research Engineer 
of the Dow Chemical Company The 
book is as accurate as a micrometer 
and as practical as a pair of pliers 
Anyone who wants to mold plastics will 
get a great deal out of it (272 pages, 
5 by 9 mches, about 200 illustrations 
and charts ) — $5 10 postpaid — E L C 

COSMIC RADIATION 

Edited by W Heisenberg 
Translated from the German by 
T H Johnson 

P RFPARED to commemorate the 75th 
birthday of the great nuclear 
physicist, Arnold Sommerfeld, this series 
of lectures was due for publication by 
Spnnger-Verlag in 1943 when, after 
only a few copies had come off the 
presses, the plates and most of the 


printed volumes were destroyed in an 
Alhed air raid on Berlin This transla- 
tion was prepared from one of the very 
few exjsbng German copies, in order 
to make available to American physi- 
cists this material on cosmic radiations, 
gathered in Germany during the War 
Although the 15 articles were written 
by several different authors, the fre- 
quent cross references and consistent 
annotation weld them into a single unit, 
presenting a general survey of the 
accomplishments in the field, along 
with its many unsolved problems Wut- 
ten on a purely professional level, this 
IS no book for the average science- 
minded lay reader (192 pages, 6’^ by 
91/^ inches, illustrated ) — $3 60 postpaid 
— NHU 


MANUFACTURING PROCESSES 

By Myron L Begeman 

T his second edition of a book origi- 
nally published m 1942 brings an 
important text completely up to date 
In general, the book was designed to 
give men in industry a broad working 
knowledge of the technical funda- 
mentals of manufacturing processes, 
materials, and machine tools New 
chapters in this second edition cover 
powder metallurgy, special casting 
methods, and hot and cold forming of 
metals The chapter on plastics molding 
has been rewritten and all of the chap- 
ters have been brought thoroughly up 
to date No more comprehensive sur- 
vey of the numerous processes used in 
industry can be found between one set 
of covers (626 pages, 6 by 9 mches, 
lavishly illustrated with photographs 
and drawings )— $5 10 postpaid —A PP 


THE SCIENCE DIGEST READER 

C ELEBRATmo its tenth year of publica- 
tion, the editors of Science Digest 
have selected 72 articles from the con- 
tents of the magazine and published 
them In book form as a kind of sum- 
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mary of progress The collecUon is 
above all interesting, sometimej fas- 
cinating, m its presentation of a great 
diversity of scientific subjects, m spite 
of the fact that more than half of the 
selected articles deal with health, hy- 
giene, and diseeise Here, as in many 
other cases of what has come to be 
known as popular science, the field of 
science is interpreted to give special 
emphasis to ingenuity and mechanical 
adaptations rather than to the deeper 
intellectual searchings that diaracter- 
ize the scientists* view of their calling 
In spite of its inherent interest, this 
book can hardly be considered as a 
true evaluation of a decade of scientific 
progress (310 pages, 6 by 9 inches) — 
$3 10 postpaid — D H K 

X-RAYS IN PRACTICE 

By Wayne T SproutI 

F ifty years of knowledge has been 
compacted mto this semi-technicdl 
volume which presents a readable and 
comprehensive treatment of X-rays in 
all their aspects Emphasis throughout 
IS on the how and why of X-ray ap- 
plication in both medicine and industry 
Early chapters deal with history, the 
fundamentals of X-ray generation 
characteristics of X-rays, methods by 
which the rays can be controlled, and 
standard generating equipment Then 
come chapters on specific applications, 
presented with a remarkable amount of 
detail Taken as a whole, this well-in- 
dexed book tan serve as a leference 
source in which can be found more or 
less detail on practically every phase of 
X-ray work (615 pages, 6 by 9 inches, 
thoroughly illustrated with photographs 
and drawings, numerous tables m an 
appendix ) — $6 10 postpaid — A P P 

SCIENCE 

By D W H,H 

F or those m'lny laymen who view the 
accomplishments of science wiUi 
fear and distrust, feeling that they are 
more a threat to the general well-being 
and peace of mind than a real benefit 
to civilization, the author has prepared 
this reassuring book In seven chapters 
dealmg with the general scientific out- 
look and science’s effect on industry, 
politics, war, education, religion, and 
leadership, he demonstrates how man’s 
inherent suspicion of scientific progress 
IS groundless, that civilization has noth- 
ing to fear from the true scientist 
(114 pages, 5^ by 9 inches )— $2 85 
postpaid -N H U 

LOGIC FOR THE MILLIONS 

By A E Mander 

S HORT, direct, and hard hitting, this 
study in the art of destructive 
criticism is badly needed by the mil- 
lions who believe propagandists too 
readily Evidently written by an 
Englishman, it also is an excellent 
demonstration of the reasons for the 
degeneration of the political soul of 
England The writer has no feeling for 
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constructive synthesis, and in his zeal 
to prove his antis tochastic ism he uses 
the stochastic method in its crudest 
form and thus becomes a futihtarian 
Nevertheless, the book does tell in the 
briefest terms how to avoid believmg 
any scientific fact or anything else 
whatever, and is useful for people who 
have too many weeds in their fields of 
credulity (206 pages, 5 by 8 inches, 
unillustraled ) — $3 10 postpaid — E L C 


THE SCIENCE AND ART 
OF PERFUMERY 

By Edward Sagarin 

W HILE this book gives the reader a 
Lr()<»s-bt I tion of tl\L industry of 
perfumery, its primary function seems 
to be to introduce the reader to all the 
various parts of a subject which the 
writer has found fascinating in the ex- 
treme Having found his subject ab- 
sorbing, the writer is moved to share 
his enthusiasm, and this he docs with 
good effect The treatment is that of a 
survey intended to give a broad view of 
the subject matter rather than to teach 
techniques or to supply the details of 
processes Ihe historical and the phy- 
chological aspects of perfumery are 
stiebSLcl as well dh pithcniig the r tw 
materials of the perfumers art The 
value of the book, m addition to its 
natural interest, lies in the background 
it provides against which to view the 
details of the industry of odors and 
flavois (268 pages 5 by 8 mthes il- 
lustrated ) — $3 10 postpaid — D H K 

ESSAYS IN SCIENCE AND 
PHILOSOPHY 

By Alfred North Whitehead 

R eprint collecUon of articles published 
between 1912 and 1937 m periodi- 
cals and books, covering philosophy, 
education, science, and reminiscence, 
by a famous mathcmaUcian philoso- 
pher Those under science are First 
Physical Synthesis, Axioms of (Geom- 
etry, Mathematics Non -Euclidian 

Geometry, Indication^ Classes, Num- 
bers, Validation, Einstem’s Theory 
These are mainly commentaries, not 
treatises (348 pages, 6 by 9 inches, 
unillustrated ) — $4 85 postpaid — A GJ 


RADIO'S CONQUEST OF SPACE 

By Donald McNicol 

M aking no attempt whatever to ro- 
manticize his subject, the author 
has recorded clearly and simply the 
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H hRh IS a dififcrcnt kind of bCKntili, 
offering, written cspCLnlly for the 
layman to txiilain the many fa 
mihar but pti/zlirig phjsicil pin 
nomcna around us Simple and 
charming in style by “a born 
teacher, gifted witli a remarkable 
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analogues drawn from daily life 
— — Book of tho-Month Club N«w« 
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evolution of what we now know u 
radio, from the time of Hertz to the 
pregent day Deacrlbed in oonelderable 
detail are both the trail-blazing dit- 
coverlet of the great scientlsta and the 
important but x^atively unknown con* 
tributioni to radio technology made by 
obscure amateurs While this is essen- 
tially a non-technical book, the reader 
will, in spite of himself, gain from it 
a broad knowledge of the basic prin- 
ciples of radio (374 pages, 5Mi by 8^ 
inches, illustrate 10 postpaid. — 
NHU 

NEW HELP FOR RUPTURE 
(HERNIA) I 

By John W Kmg 

T his pamphlet was written for those 
who are afflicted with hernia — and 
particularly the wearers of trusses A 
series of exercises for abdominal 
muscles is described througd^ which 
the patient may build up a resistance 
to keep the hernia under control , 
thereby deoreaslng the possibility of 
strangulation. No claims are made for 
cures — but general information is given 
which is beneficial to the patient (12 
pages, 8V4 by 11 inches)-^ 10 post- 
pald-^PJD 

INTRODUCTION TO 
MATHEMATICAL STATISTICS 

By Paul G Hoe/ 

T hrough the use of numerous ex- 
amples and exercises of both numeri- 
cal and theoretical appbeations of sta- 
tistics, the author has made this book 
a comprehensive introduction to modem 
statistical methods Of course, a knowl- 
edge of calculus is required to an under- 
standing of the book, just as it is re- 
quired in the application of the funda- 
mentals put forth Included are such 
topics as sample inspection, design of 
experiments, testing statistical hy- 
potheses, and the analysis of variance 
(258 pages, 6 by 9 inches, a few draw- 
ings, and a number of tables) — $3 60 
postpaid —AJP P 


MASTERWORKS OF SCIENCE 

Edited by John Warren Knedler, Jr 

O rncN are the science classics men- 
tioned, seldom are they actually 
laid eyes on by average readers. Here 
are comprehensive and carefully pre- 
pared condensations of 13 great classics 
Each includes the most significant and 
influential part but in the author’s 
own words Content Euclid, 14 pages, 
Archimedes, floating bodies, 22 pages, 
Galilei dialogues, 96 pages, Copernicus, 
26 pages, Newton’s F^cipia, 76 pages, 
Dalton’s atomic theory, 2^ pages, Ly- 
ell's geology, 56 pages, Dazwin’a 
Origin, 116 pages, Faraday’s experi- 
mental researches in electricity, 58 
pages, Mendel’s famous 30 pages, 

Mendeleyev’s periodic law, 36 {lages. 
Curie, radioactivity, 28 pages, Einstein 
special and general theories, 38 pages 
(637 pages, 5% by 8Mi inches, illus- 
trated )---$4.10 postpaid — A GJ 
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INVeHTORS 

L«Arn how to protect your invention The 
United States Patent Office advises the in 
ventor to engaffo a competent registered 
patent attorney or agent to represent him 
We maintain a staff of registered patent at 
torneyi ready to serve you in the handling 
of your patent matters 

Special booklet ‘‘Patent Guide for the In- 
ventor ‘ containing detailed information con- 
cerning patent protection and procedure 
with Record of Invention' form will b« 
forwarded upon request'— without obligation 
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Telescoptics 

A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G INGALLS 

Editor of tho Sclontiflc Amorlcon books ''Amotowr ToloMopo Mohino * 
and ''Amotour Tolotcopo Moblng-^dvam^'' 


N OW THAT 16* telescopes are being 
tackled by more and more amateurs, 
advice about ways to work large mir- 
rors is being sought A 16* may be 
worked by hand atop a full-size tool 
Porter did this years ago and Wm 
Buchele, Toledo, m 1939, worked a 
100-pound 21* mirror that way but 
was very muscular Plate glass tools 
are satisfactory against Fyrex To fore- 
fend against sticking, no joke if on a 
16*, the tool should be channeled and 
the lap sub-faceted as described by 
Person in “AT^A,** (printings since 
1944, June), pages 101 and 99 Better 
than the full-size-tool, face-down 
method may be the sub-diameter hand 
tool, face-down method described in 
“A T M A t* page 49 Not all have had 
happy results with this method, it is 
hard to confine strokes to desired zones 
and to apply even pressures More ex- 



perience letters that would help others 
are needed concerning it 
Probably a 16* mirror calls for a 
machine The Hindle machine Is ana- 
logous with full-size-tool, mirror-on- 
top hand work. Neither method scien- 
tifically provides what D4v4 in “Optical 
Workshop Principles” calls the “condi- 
tion of uniform wear,” hinted at by 
Dnscoil in this space 1945, November 
Referring to the common mode of 
working, he wrote “On a concave 
surface a polisher having the same di- 
ameter as the work will have a tend- 
ency continually to shorten the radius 
of curvature, polishing the center more 
than the edge Therefore a hyperbola 
develops In trying to lengthen the 
radius and get out of this hyperbola 
the worker resorts to very short strokes 
and thus, by polishing the edge more 
than the center, he lengthens its ra- 
dius and winds up with two foci ” 
Suppose, now, we substitute a ma- 


chine (or analogous hand methods) 
using sub-diameter tools with such 
correctly chosen (1) size (2) stroke 
length (3) endwise dccentermg (4) 
sidewise offset, that the curve will sink 
as a whole — no change of radius, no 
zones of differing radu just uniformly 
thin slices off the mirror, curved of 
course This is the condition of uniform 
wear and you can learn the needed 
combmation of the four factors named 
by experimenting a long time with an 
old mirror and connecting causes and 
effects, or by digesting Ritchey’s clas- 
sic “On the Modem Reflecting Tele- 
scope, and the Making and Testing of 
Optical Surfaces” (out of print, rare), 
or by reading this department next 
month Meantime, let s look at two 
modified Draper machines 

There is no officially correct, ordamed 
form for the Draper but the one shown 
in Figure 1, reproduced by permission 
from Strong, “Procedures in Experi- 
mental Physics” (Prentice-Hall, New 
York) os well regarded by many, 
though its trappy top hammer and 
slippy vertical crankshaft belt are re- 
garded by others as details not to imi- 
tate The machine from which this 
drawing was made is still m use at 
the Mt Wilson Observatory Optical 
Shop and a tracing of Figure 1 was 
sent to Ralph Dietz, a former amateur 
then working there, to elicit comment 
He replied ‘The machine in Strong’s 
book is the best type as far as I am 
concerned, I have used many but like 
this one best” 

On specific details of this drawing he 
commented ‘The belt over the arm is 
used only in roughing out or fast grind- 
ing ” Some find Drapers, like Hindles, 
are not fast excavators and suggest an 
auxiliary for hogging out, perhaps a 
hand lever spindle like “AT^,” page 
163, Figure 3, C, with 5/6 diameter 
channeled glass tool or half-diameter 
ring tool (circle of glass blocks pitched 
to metal backing) Broadhead tem- 
porarily belts the motor directly to the 
turntable pulley, substitutes for the 
turntable a convex sub-diameter iron 
tool, face up, and holds the mirror by 
hand Or the Draper may be used nor- 
mally but with as fast strokes as it 
will stand and the tool forcibly rotated 
(Note Universal joint in Figure 1 is 
used only for hogging out ) 

Dietz again commented “Arrange 
machine so that driving pm can be 
shifted along arm — very Important and 
useful " This calls for a slot adjustment 
in the arm, see “ATM.,” page 165, 
original Draper This m turn nullifies 
belt atop arm- A cone pulley there 
would, It is true, afford four positions 
but entire freedom would be still bet- 
ter For ordinary grinding and polish- 
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Ak Corps plwto mapper 
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lar Photo #$8 RYtremely teUrettlog photographic 
poMlbUlties Ail light operated electrootc relay 
problems Bolrcd with this fllter Make your own 
8iiiperM.o()e from filtva originally made by gof 
ernmenl for ihN purpose Very finest oplkal gls-'is 
mounted ax sliown 8et $1 00 


THIESIIIAI TElESCtPE 




Finest preclulon made achromatic opttca fiuoflde 
coated 1%" dear aperture 7%" f 1 ooiectlve 1 %** 
fl inverter and fl KeUner eyepiece (wlthiKit 
cross hairs) afloril rolor free fiild flat to the edge 
Two leetloM entirely of brass give perfect align 
meat Price eomplcle $22 50 


TRIPLE APUNATIO 
LENS 

1 fl (lOX) dlamet*>r 
thick Made by Amerlrm 
Optical Co to Hastings for 
mula SpherlciJIy and chroma 
tlrally corrected like the flne^ 
mlcroficopc lens Remarkable for 
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Excellent Solid astronomical C*- 



tance. 




Include Postage — Remit with Order 


Swnd 20c for Up to the minute Cotalofl 

HARRY ROSS 


MlCtOtCOPIS 

Sdentlflc ond Lwbofotory Apparotva 
70 Watt Broarfwoy, New York 7, N Y 


SCIENTIFIC AMERICAN 


JULY 1947 


45 



TELESCOPES 
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piece 

JANAH INSTRUMENT CO. 

BOX 89, PUINFIELD, N J 


AMAZiHS NEW 

radioi 

BUALL A8 A PACK OP 
OIOARETTCSI Welfhi 
only e few ouooet— Beeu 
Uful black ebrome plastic 
case Uses new crystal 
diode Hl-Q-sllde dial Me 
lubes batterlee or rieotrle 
plat las* reealredl Re- 
ceives local broadcasts and 

OsarastMd to Play 

When used aooordlnc to 
Instructions sent with each radio! Tou 
can use It at home In mar^ offleas hotels 
cabins In bed etc —lots of fun — real en- 
tertainment I 

SEMD ONLY 11.00 money 

«Knu UHLi #lfUV check! and 

pay postman 13 99 plus delivery fees on ar 
rival or send 13 99 for postpaid delivery 
Compleie as shown ready to play with self 
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ing, also figuring, Broadhead favors 
an entirely free tool, as does Ferson 
for aU purposes. Ritchey insisted 
strongly on forced tool rotation. Niuner- 
ous advanced amateurs today can 
matdi Ritchey in skill Take your pick, 
It’s a free country An effect similar 
to decentering along slot may be had 
by off-centering mirror on turntable 
Ferson often uses this on his Draper 
machine 

Dietz further wrote afraid of 
wrist-breaking crank at table level in 
the Strong drawing, substitute the 
crank I sketch This Is re-drawn in 
Figure 3, at A Central bolt ml^t 
enter from beneath and have big wing 
nut Better than set-screw, weld 
round eccentric on vertical crankshaft 



Flgart 2i BroaRhead's Draper 


Sketches in Figure 3 are your scribe’s 
and your groans are excusable Would 
that Porter were handy A draftsman 
who hunself is a telescope maker and 
therefore knows what he is drawing, 
and also is an artist, is a combination 
devoutly to be desired Many have 
written and spoken glowingly of Por- 
ter’s pencil -skilled help to our hobby 
Dietz comments, finally ‘T never us^ 
fancy counterweight lever on top but 
pile(l lead weights on collar on driving 
pm ” This reminds one of Harold 
Lower’s comment about his simple 
hogger-outer in “ATMA,” page 410 
“Our machine was so damn’ simple 
that fellows who copied it added fancy 
complications, and then it was out of 
order half the time” Perhaps Lower 
overlooked ^Yankee ingenuity.” that is, 
never leave simple what can be possi- 
bly be complicated 
The '‘adjustable guide” in Figure 1, 
which permits changing offset of stroke 
tcifhout stopping is important If you 
must stop you will not fully exploit 
such a feature, which Ritchey regarded 
as highly valuable This, too, might be 
complicated but the piece of gas pipe 
shown, runmng in a plain open metal 
or wooden notch, is as good. 

In the Draper the stroke la slightly 
elliptical which, as Broadhead points 
out, brings the lap to two zones at ends 
of strokes instead of to same zone at 
either end This would not be the case 
if decentering were gained by off- 
centering i^rror on turntable 
As it is difficult to avoid high ex- 
tension of crank pin above bearing at 
tabletop this shaft should be rugged 
and a little more than generous Major- 
ity of machines made by amateurs have 
had too light shafts — whippy, some 
scandalously so The bearing may be 
made from a common cast-iron, plumb - 
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Patent Laws ENrouRACE the develop- 
ment of inventions The Rules of Practice 
of the US Patent Office advises — unless 
an inventor is familiar with such matters 
— that he employ a competent registered 
attorney or registered agent, as the 
value of patents depends largely upon 
the skilful preparation of the speci 
ficalions and claims Write for further 
particulars as to patent protection and 
procedure and ‘Tnveniion Record” form 
at once No obligation 

McMORROW, BERMAN A DAVIDSON 

Registered Patent Attorneys 
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LARGE TELESCOPE 


OBJECTIVES 


OD 15' focal longth 

NEW - ACHROMATIC - COATED 
IN PEDESTAL MOUNT 


MAde to rlild tov*rnment AMclflcAtlong by one 
ol the world b leading producers ol precision 
optical initrumnits 

Stock # lOOA 116 00 pa 

Same u above but unmuunird — 

Stock tf lOOB tUOOoa 


OBJECTIVE COATED AOTIRO&IAT bMUtUully 
mouDtod for teleacopic uae Oleax aperture 1% 
InchM focal length 37 Inohea Long fooU ratloe 
like tma are very scarce In war aurplua stocki 

Stock Jt 103 $12 50 ea 


OBJECTIVE COATED ACIIROMAT unmounted 
l-*4 Inch dla 29 Inch focal length 
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AOHROMATIO ERECTINO LENS SYSTEM six 
elements coated and mounted In inch dla 
by Inch long aluminum mount la a 

really high grade erector made by the aame 
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Stock # 101 IS 00 ea 


EYE PIECE EEL one Inch removable reticle 
coated lenses field lens U an achromat 1 1/16 
dla threaded mount Clear aperture eye lens 
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M>12 panoramic telescope 
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EYE PIECE B r L '>4 inch both eye and neld 
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with locking ring EEL approx 3 Inches 
Coated optics clear aperture eje lens over 1^4 
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Eeenomlcal Tool* of Industry 
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diamonds with profit — but only when 
they are properly utilized^ to obtoin 
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in one volume, complete ond concise 
information on industrial diomonds and 
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dressing, cutting metollic and non- 
metallic motenals, machining gloss, 
rock drilling, and wire drowing All of 
this, and more, in 

DIAMOND TOOLS 

By Paul GredsInskI 

Technical consultant Industrial Diamond 
Review London 
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er’s floor flange bored out in a lathe 
No babbit is needed since cast-iron is 
porous and absorbs oil 
No scaled blueprints for Figure 1 
are to be had Original drawing in 
Strong's book is twice present scale, 
also includes detail of turntable shaft, 
its head and plate But most advanced 
amateurs own this book or should 
One of the best machines your scribe 
has seen is a modified Draper (Figure 
2) built by Dave Broadhead, Wells- 
ville, N Y Frame is a double A-frame, 
a big saw horse of two -by -fours 
Length 44'', leg spread 36" Height to 
table top 38" (make it to suit your own 
legs or high stool) Lower part of legs 
does not show in illustration Table 
top IS two two-by-sixes 
Same illustration shows motor with 
step pulley, lower right, and long trans- 
verse belt (sag h^ps adhesion if pull 
is on lower member) At left is a worm 
gear speed reducer, vertical type, 36 1 
(belts are less satisfactory for high 
torque at low speeds) Directly coupled 
above reducer is a Ford transmission 
Belt for side drive to turntable has 
pulley hidden within housmg Crank 
is at top left Arm is a two-by-four 
ending with %" gas pipe in metal 
notch 

Turntable shaft (full iy 4 ") has 7/8- 
14 SAJG right hand thread at top and is 
shouldered Most commercial machines 
have %" lO-pitch National Coarse 
threads, at least for work up to 10", and 
spmdles which rotate counter clockwise 
Arm slides freely up or down around 
drive pm (Figure 3, D), its weight not 
on tool Additional weights, if used 
(but see Broadhead’s “Moist” tech- 
nique, this department, 1947, April), 
are added to top of single weight 
shown 

Figure 3, E, shows two simple verti- 
cal thrust bearings for shafts Omitted 
in the sketch is some kind of lateral 
retainer, otherwise the shaft might 
some time hop off the ball 
End of gear shift handle does not 
show in Figure 2— bent up for easy 
reach Transmission gives three speeds 
and plenty of torque Broadhead says 
his 1/10 hp motor at 1750 rpm gives 
600-pound thrust, in low gear He uses 
slow speed for more exacting work — 
getting smooth spheres, figuring Nine 
speeds permit choices that work out in 
similar lineal speeds regardless of di- 
ameter of mirror 


Motor belt 

Turntable 

Arm 

cone pulley 

1 

low 1 2 

6 


2nd 20 

10 


high 4 5 

22 

2 

low 2 0 

12 


2nd 40 

20 


high 7 5 

38 

i 

low 60 

32 


2nd 80 

40 


high 13 5 

68 


A 1/3 hp motor easily handled 31" 
tools for 36" mirrors on job described 
here last month Here a separate turn- 
table was used, driven from same 
crank 

A car light-dimmer floor switch in 
the power Ime has been useful as a 
quick stopper for emergenecies- 

Action of the polishing lap, free to 
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out great detail 36 ** Field of View 3X Eyepiece 
Lena Dla, 29m/m BFU 1%" nxed focus. Ob- 
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rotate automatically, Is lateresting to 
watch. If the initiBl contact Is poor 
the lap rotates retrograde from the arm 
but af^r a minute or two as contact im- 
proves it slows, stops a moment, then 
reverses, thereafter rotating in the 
same direction as the arm 
Nearly all manufactured machines foY 
use in the optical industry— that is, 
commercial machines — have free tools 
but Ritchey insisted strongly on driven 



Flfttrt Si Draper Mills 


tools, writing “the slow rotation of the 
grinding and polishing tools is rigor- 
ously controlled by pulleys and belts " 
Which, then, is the correct way? Pro- 
ponents of each argue heatedly but the 
cynic punching the type mill on which 
these conunents are written suspects 
that the correct way is largely the one 
you happen to adopt and get used to 
using If this is the case, may it not 
be best to fall back on the principle, 
when in doubt plump for the lesser 
complication and resist temptations to 
exploitation of Yankee ingenuity 
Arc stroke machines like “ATJM,” 
page 163, B, are basically Drapers 
Their “adjustable guide*^ feature shifts 
automatically each stroke, spreading 
the work over two zones The other- 
wise elliptical stroke is deformed into 
a kind of bent hot dog shape 
Triangular (German) machines like 
A, same figure, are still more versatile 
Not shown in sketch is adjustable 
speed drive for secondary ama, also 
sliding attachment of that arm along 
main cum Note that secondary arm 
may be lengthened, shortened Gadget 
above letter A is a bevel gear screw 
for altering spindle level On this Ger- 
man, Zeiss, or triangular machine the 
“adjustable guide” shifts automatically 
but not so often as in the arc-stroke 
Back geared Ritchey chose to shift this 
(his “transverse slide”) by han<J and 
often, but he usually worked on such 
big mirrors that this may have seemed 
to be a better way to distribute the 
work widely over the zones Anyone 
who knew Ritchey might be likely to 
say that, with his meticulous nature, it 
would have been difficult for him to 
sit and watch the machine do it all He 
would have to have a frequent hand In 
It The transverse slides of his ma- 
chines were equipped with a screw to 
perform this function which he did by 
means of a hand wheel (lathe type) 
This may have resulted in smoother 
progression across the zones but, avasti, 
mention of this may lead some reader 
into the temptation to substitute a 
screw and wheel for the simple ad- 
justable slide 
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50 Years Ago in . . . 



(Condensed from Issues of August, 1897) 


SAFETY IN FLIGHT — “In a critical review of recent progress 
m aeronautics, Mr Octave Chanute, the well known engi- 
neer and promoter of aviation, pomted out a fatal defect in 
most if not all the attempts that have been made to fly by 
mechanical means The machines,’ he said, ‘have almost 
always come to grief for lack of that stable equipoise which 
the bird maintains by mstmcl under the varying conditions 
of flight and wing Without assured equilibrium safety is un- 
certain and without a reasonable degree of safety, flight, 
whether for pleasure or for business, is out of the question ’ ” 

X RAY DETECTIVE — The X-rays are winning fresh laurels 
nearly every day through some new application of their 
mysterious and irresistible power The most recent of su<.h 
applications is the utilization of these inquisitive and all- 
seeing radiations by the custom-house In the railway sta- 
tions of Paris, the X-rays have been employed for a week 



X ray examination of a valitt 


past for examining packages of all kinds and sizes, from 
small parcels and valises up to trunks and large bales, in 
order that their contents may be ascertained without having 
to open them The experiments are not confined to baggage, 
for the travelers themselves are inspected, in order to have 
the X-rays reveal any objects that may have been concealed 
under the clothing ” 

EAST RIVER BRIDGE —“Work upon the new East River sus- 
pension bridge, which is to connect New York and Brooklyn 
at a point about a mile and a half to the north of the pres- 
ent bridge is now well under way The foundations of the 
bridge will be four in number, two under each tower, and 
they will rest upon timber and concrete caissons, sunk by 
the pneumatic process, upon which piers of solid masonry 
will rise to a height of 23 feet above high water” 

BRICKS AND BUILDINGS — “After the great fire of 1872, the 
cost of bricks laid in the wall was reckoned in Boston at $36 
a thousand Now, better bricks quite as well laid, with 
better lime and cement, cost there, In the wall, $15 a thou- 
sand Fireproofing processes have been greatly improved 
and cheapened, so that an ordinary mercantile building can 
be erect^, with floors, roof and partitions all of iron and 
concrete, or terra cotta, for 10 to 15 per cent more than it 
would cost with cheap wooden floors ” 

50 


KLONDIKE — ‘ The announcement of the return of two steam- 
ers from the Alaskan gold fields last month with a small 
party of miners on board who carried about a million and a 
half in gold between them, has gone through the world 
like an electric shock and bids fair to end in a 'gold fever’ 
comparable only to the wild excitement of the California 
discoveries in 1849 ” 

ROAD SAVING — “The United States Department of Agri- 
culture is carrying out experimenta with a view to saving 
country roads from deterioration The device consists m lay- 
ing down m the center of the road two flat steel tracks to 
the gage of the average farm wagon They will be bedded 
in gravel laid in trenches, and they will be tied together 
at the joints and m the middle ” 

SUPER INSULATION — ‘ It has recently been found that liquid 
air is one of the most perfect insulators, and that most in- 
sulating materials cooled to the temperature of liquid air 
arc greatly improved in insulating qualities It Is known 
also that cooling renders it more difficult to cause a spark 
to occur between oppositely electrified conductors, the strik- 
ing distance for a given pressure being diminished ” — Elihu 
Thomson 

ROAD RACE - ‘Under the auspices of the Figaro and the 
Journal des Sports the race for automobile vehicles between 
St Germain and Dieppe, a distance of 170 kilometers (105 
miles), was run on July 24 The weather was splendid and 
the roads were in perfect condition As might naturally 
be expected, the motorcycles arrived first, that of M Jatin 
reaching Dieppe in 4 h 13 m 33 s The motorcycle of M 
Pellicr arrived 4 43 55 The first horseless carriage to arrive 
was that of MM De Dion ct Bouton, which arrived in 4 h 
18 m 34 s ” 


100 Years Ago in 



(Condensed from Issues of August, 1847) 


FERTILIZER — ‘ Sulphuric acid invaluable for many purposes, 
18 coming into common use among the English farmers 
Crops remove the phosphate of lune from the soil — bones 
dissolved in sulphuric acid produce the phosphate, and the 
phosphoric acid so produced has been brought to bear upon 
the land with the most beneficial effects ” 

BAROMETER — “An improved Barometer was patented last 
year which appears to be of some importance It consists 
simply of a cup with a disk placed over it, air tight, and the 
air IS exhausted from the interior The disk, which is of 
sheet metal is made waving in concentric circles, and can 
therefore yield as the pressure of the atmosphere increases 
and by a very simple device the yielding of the disk operates 
u hand upon the dial ” 

WIRE ROPE — “A rope, nearly three miles along, now lies at 
Gateshead, England, which was the other day a stone in the 
bowels of the earth' Smelted, the stone yielded iron The iron 
was converted into wire The wire was brought to the 
wire -rope manufactory near Gateshead, and there twisted 
mto a line 4,660 yards long It is the stoutest rope of the kind 
ever made” 

ANCIENT STEEL — The Sileel of the ancients in consequence 
of not being cemented, suffered itself to be hammered, and 
was not near so brittle as the hardest with which we are 
acquainted at present ” 
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In cl 1 irgc mode r a tclcplionc offici. 
2 000 000 switcli contcicts iwait the ouUi^ 
of \{)ur dnl to clear \ pith for vour \oKe 
'Ihcv open and close a billion tunes a dn 

At first, contaets v\eic of platiniini — highlv 
resistant to belt and corrosion but costU 
Years ago Hell L.ihor.itones scientists began 
looking elsewhere explored the contiet 
properties of oilier precious metals — gold 
siKer, pallidium ,nid their alhns — and \Mth 
the Western Meetrie Com])any manutae- 
turing unit of the Hell Sssteni, rtstndied 
slia])e, si/e and method of attachment 

Outcome of this long rc- 
search is a bir shaped eon- 

tact welded to the switch / 

and positioned it light mgles to its mite 
hor most ippheations an inexpensive bise 
IS eapped with precious metal 

Savings from these contacts help keep 
down the cost of telephone service Tins is 
but one example of how Bell Laboratories 
serve the publie through \our Bell I ele- 
plione Compauv 
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America Needs 
A MILLION TONS 

of Copper 



By C. Donoid Ooiias 


Chairman of the Board, 

Revere Copper and Braet Incorporated 


An Adequate Stockpile of Copper — in In- 
gots, Bars, or Other Convenient Shopes — 
IS Essential to All Industry in Peoce as 
Well as in Wor The Cost of Such a Stock- 
pile Would be Low, It Would Represent an 
InvestmentWhich NevcrWould be Wasted 
At Leost a Part of the Stockpile Might be 
Acquired by Accepting Copper in Poyment 
for Some of Our Notion's Mony Loans 


O NE MILLION TONS of copper IS a lot of red metal 
In cold figures it is haid to visualize but if all 
this metal were concentrated m one cube, the block 
would contain 3,640,000 cubic feet and would be al- 
most 155 feet on each side Or, m the foim of the 
customary ingots, U would load 20,000 gondolas or a 
freight tram approximately 225 miles long 
But one million tons is the amount of copper 
needed to provide this nation with an adequate stock- 
pile — a reserve of coppier that is essential to our na- 
tional security Such a reserve is as great a defense 
against potential aggression as is a well-equipped 
fleet in time of actual war 
By a national copper reserve, I do not mean a mil- 
lion tons of copper m the stockyards of the copper 
fabricators or metal as yet not smelted or untnined 
The need is for that million tons in ingots, bars, or 
other convenient shapes, otmed by the government 
and stored at strategic points for use in a national 
^ergency 

Today this nation is without a stockpile We had a 
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national copper resei*ve at the end of the war and the 
government was still buying copper However, an- 
other national emergency arose this spring and the 
country experienced a copper famine The govern- 
ment reserves were allocated to copper and brass 
mills Because such reserves were available, factories 
remained in operation and men kept then jobs until 
suspension of the copper excise tax by the Congress 
brought some further relief by permittmg foreign 
copper to flow into this country 

Copper IS as essential to national defense as steel 
or rubber or petroleum Planes won*t fly, battleships 
and subs won’t sail, radar won’t work without 

coppei Brass is required for shell cases, and copper 
IS essential for driving bands on projectiles 

Today’s great barrier to a stockpile is that there is 
barely enough copper available now to supply the 
critical needs of mdustry Today we are importing 
copper from Chile because our own mines don’t pro- 
duce enough copper by 600,000 tons to meet our na- 
tional commercial demands 

Obviously, the government is not going to bid 
against the copper fabricators who are supplying es- 
sential copper for automobiles, manufacturing equip- 
ment of all sorts, fractional horsepower motors, and 
all the other things that are needed so badly In- 
stead, as previously mentioned, the government has 
drained its own reserves to help out industry 

So, the government must wait until the copper sup- 
ply in this nation is on a more even balance The hope 
of the copper industry is that that long-delayed bal- 
ance will be a fact in 1948 But with all the world 
hungry for copper and with our national consump- 
tion of copper at an all-time peace-time high, it is 
also apparent that that million-ton stockpile won’t 
accumulate overnight 


The stockpile law, as now written, provides that 
the government reserves shall come from domestic 
mines However, the three major producers of cop- 
per, who account for 80 percent of the national pro- 
duction, use almost their entire production In their 
own fabricating plants A certain amount of reserve 
capper may come from the submarginal operations. 
In fact, government purchase of copper may en- 
courage additional development of these submarginal 
deposits Even so, the United States must look to 
foreign mines for its essential reserve copper 

COPPER FOR LOANS — It is possible that some of 
our more astute governmental economists will work 
out a plan whereby we can be repaid some part of 
our many loans in copper That possibility, so far as I 
know, has not been discussed m Washington It 
should be 

There is little to indicate that this nation ever 
dgam will have a surplus copper production In fact 
It has been estimated by experts that, at our present 
rate of production, our unmined known reserves will 
begin to dwindle rapidly at the end of ten years 
There may be new discoveries in South America 
and there may be additional developments in Canada 
And we have been told that a surplus may develop in 
the African mines Such additions to world supply, 
of course, should lower the price of copper and pro- 
vide the government with an incentive to step In and 
build up the miUion-ton reserve as rapidly as is pos- 
sible 

Not only is the national stockpile non-existent at 
present, but the manufacturing stockpiles of the na- 
tion also are still dangerously low The manufac- 
turers, during the copper shortage, had to drain their 
leserves to keep their mills running In some mills, 


At l#n and rfgM art vtawi 
takaa In tka Qaorga Ktl- 
tar Cappar Works, Brook- 
tya, Now York, ono of tho 
larfoat fabiioators of brow- 
ory aad otbor procooslag 
opnfpmont, Hort ooppor Is 
ikapod to rtoalrod forms 
la kago skaots and tabPs, 
maoh af tbs warfc boing of 
saah a apoolallEOd nataro 
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ingots shipped from the smelters were being rolled 
v.ithin a few minutes after they were unloaded from 
freight cars In normal times such shipments of in- 
gots go into stockpiles and are withdiawn as needed, 
so that mill operations are not on a hand-to-mouth 
basis Today wo have an entirely abnormal situation 
Oideily manufatiuro on an economical and continu- 
ous basis, requues an adequate reserve of r iw mate- 
nals as well as a stockpile of finished or scmi-hnishod 
products This provides an even flow through the 
channels that lun fiom mill to factory to consumtr 
and makes it possible foi the consumer to obtain 
vs hat he needs v^ith a minimum of delay 

If faced wi li i lush of wai oiders, the manufac- 
luiers may rapidlv exhaust their icserves Then is 
the Ume that the national stockpile would serve its 
best puipose Victoiy has always gone to the force 
with the largest and best- managed reserves of mate- 
iiajs 

Duimg 1942, this nation was in an extremely ciili- 
cal position because of lack of rubber reserves If we 
were brought face to face with a national emergency 
in the next 12 months, our situation would be even 
more critical insofar as copper is concerned Instead 
of combing vacant lots for old tires, we would be 
calling on Amencan housewives to turn in their 
lovely old coppei bowls and Iheir antique bra» 
candlesticks to be melted down into shell casings 
and the wire needed foi multi-motored fighting 
planes We would be stripping buildings of their 
beautiful and evei lasting copper roofs, just as Ger- 
many did during both World Wars 

DESTROYER OF COPPER — War destroys copper 
Industry at peace uses the same metal over and over 
Hundreds of thousands of tons of copper were lost 
forever in battles on land and sea and in the air In 
peace-time though a machine may be jimk, the 
copper and brass in it may be used again and again 
The loss of copper and brais through oxidization is 
relatively mmute and is industrially imimportant 

We have not yet begun to calculate the complete 
loss of copper from 1941 until 1945 We are only now 
feeling its effect But, with a million tons of copper 


in a national stockpile, with oui manufacturers ade- 
quately supplied with reserves, and with our mines 
operating at full capacity, we could feel reasonably 
secure Until that time arrives, a dangerously weak 
spot exists in our plan of national defense 

Noi IS copper the only metal that should be put in- 
to a national stockpile Lead and zinc are vital metals 
and our reserves are low Along with tm government 
stocks of these metals weie channeled into industry 
this year by the War Assets Administration to relieve 



OrawiRg oopptr wlr« In a muUlpIs dl« 


shoitages Tin has been in shoit supply and the dis- 
aster at Texas City, alTecting tin smelting operations 
as it did, made the situation still more serious It is 
obvious that adequate metal leseives aie essential to 
peace-time economy as well as to war-time emer- 
gencies 

People have been knowm to question the displays 
of copp^.! and brass ornamental waie and the use of 
copper and brass in costume jewelry at a time when 
factoiies have been threatened with closing because 
of a shoitage of raw materials Actually the amount 
of copper diveited to costume jewehy oi ashtrays is 
negligible At the same time, the manufacture, dis- 
tribution, and sale of those articles for which there 
IS a demand supplies woik for many people and is 
essential to our normal economy Possibly, in a real 
crisis, these articles — some of them best described 
as hunks of lovely junk — could be reconverted into 
more essential items However, in a crisis industry 
needs copper in substantial-sized ingots, ready for 
the mills, and there is little time to collect and re- 
convert the purely ornamental into the ruggedly 
useful Two million tons of copper in the shape of 
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Increased dependence on foreign copper 
sources Encouragement to develop 

submarginol deposits Lower price of 
copper as new supplies are revealed 
''Scrap drives" for copper would not an- 
swer in a crisis More interest in — and 
action on — vital metal matters 

bookends or other metal mibLellany and scattered 
Ihi ough fifty million Amci ican homes would be a 
pool substitute for those vital million tons placed 
’^^hc^o they can be put to immediate use 

A STEP FORWARD ~ This year saw a long step 
forwaid m governmental help toward solution of 
the coppei pi oblem The Congress suspended the 
$80-a-ton excise tax on law copper and, for the first 
time since 1932 Amei lean fdbi icators were free to 
seek copper vtheievei they could find it throughout 
the woild to 1 cplenish their depleted stocks Fol- 
lowing the suspension of this tax coppti flowed 
freely wheicvti it was needed with the lesult that 
foreign coppet leecded fi om 24 cents a pound plus 
a tax of 4 cents oi 28 cents a pound, to cents a 
pound With this tax suspension to leheve a 
critical situation in industi> Congress may 


next turn its attention to the national stock- 
pile During hearings on the Patterson bill, 
which eventually became the act to suspend the 
excise tax for two years, a number of Congressmen 
asked pointed questions about the lack of a national 
coppei reserve and there were indications on Capitol 
Hill of early action in that dnection 

The excise tax suspension is effective until April 
1 1949 If by that time American mines can meet 
American consumption it will again be imposed 
Howevei, there is little hope in the copper fabricating 
industry that such a condition will exist and it is 
highly improbable that American mines will be able 
to Lontiibute to any groat degree to the milhon-ton 
stockpile that is an admitted national necessity 
Copper, because of the widespread publicity given 
the battle m Washington to have the excise tax sus- 
pended, received more attention this yeat than it 
has had in a generation American citizens today, I 
believe, aie moie cognizant of the importance of cop- 
per to then everyday lives than cvci before With 
this awakened national consciousness of the impor- 
tance of one of our vital metals it is possible to pre- 
dict that we can expect action in the neai future on 
stockpiling those million tons against the tune when 
\vc will need them— and if that time never comes the 
investment will not have been wasted any more than 
IS a battleship that nevci fires at an enemy, oi a life 
piesei\ei that is never used 


Copper may be recovartd Iroin low gradt 
pro by proopsslng in tnormout eonoritp vati 
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I r THS future can be reasonably predicted from the 
past, as some say, tomorrow’s industrial metal- 
lurgy may be forecast by projecting recent technical 
progress mto the years that lie ahead 
There is one significant starting point While there 
have been hundreds of great technical advances in 
the development and use of industrial metals in the 
past two decades, they have stemmed largely from a 
miserly few fundamental scientific advances, most 
outstanding of which are 

(1) New knowledge of the transformations in, and 
the hardenability of, steel 

(2) Successful study and mcreasing understanding 
of precipitation-hardening phenomena in non-ferrous 
alloys 

(3) Definition of the mechanism by which metals 
fail under mechanical stresses 

(4) The ‘‘science” of mass production of precision 
parts (their reproducibility, Interchangeability, and 
increasingly closer tolerances — all at low unit costs) 

(5) Clarification of flow phenomena in metals as 
related to their atomic structures or lattices 

(6) Discovery of the disproportionately great ef- 
fects of tiny amounts of impurities, especially gases, 
m metals 

On such foundations as these is the present science 
of metals based But even today the scientific knowl- 
edge that It available is not being put to its fullest 


While There Are Many StorHingly New 
and Revolutionary Developments in Metal- 
lurgical Sciences Just Over the Horizon, 
Some of the Most Important Advance- 
ments Will Consist Merely of Taking Full- 
er Advantage of Established Principles 


By fr0d P. Pefers 

Editor in Chiof, MATERIALS A METHODS 


possible use To take a smgle example Despite pres- 
ent fairly accurate and demonstrably useful informa- 
tion on the mechanics and geometry of fatigue fail- 
ures, how many engineers have studied it, and how 
many apply these pnnclples to the design of manu- 
factured metal products’ It is known that a majority 
of metal failures occur at surprisingly low stresses, 
and are due to stress concentrations, especially under 
repeated or vibrational loading But is every effort 
made to determine the stress distribution inside a 
product before, during, and after processing, to sur- 
face-finish it, and then to load it in service in such 
a way as to reduce the likelihood that it will suffer a 
fatigue failure’ By the full application of existing 
principles, such failures could be held to a minimum 
until that day arrives when the present exhaustive 
research bears fruit, and it becomes possible to de- 
sign quantitatively (and without “factor of safety” 
support) with complete assurance that failure will 
not occur 

GAPS IN KNOWLEDGE - There are still many 
blank areas in metallurgical knowledge that ought 
logically to be filled by now Even now, metallurgists 
are trying to apply the known laws of atomic idiysics 
and diffusion in order to gam understanding of the 
type of bonding that occurs in powder metallurgy 
operations, and thereby ultimately to effect signifi- 
cant practical improvements in the processes m- 
volved. Other researchers are looking into metal sur- 
faces — studying the relations that exist between the 
atoms of two highly poUshed surfaces, Investigating 
the delicate surface phenomena involving lubricating 
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films on metals, and observing closely the friction and 
other temperature-dependent reactions that occur 
when one metal rubs against another In this way a 
great deal more may be learned about bearmgs and 
machining and automobile clutches and brake drums 
and what happens to stamping dies — mdeed about 
dozens of related situations where today's knowledge 
and practice are still entirely empirical 

During the past 20 years no industrial process has 
matched the growth, m engmeering importance and 
use, of heat-treating as a metallurgical unit opera- 
tion The nature of all the commercially important 
micro-structures of steel is known and a satisfactory 
understanding has been reached as to why and how 
steel hardens But one great opportunity for heat- 
treating progress is still largely unexplored Apph- 
cation of the principles of heat transfer— the flow of 
heat through solids, liquids, and gases, and across 
fluid films — to the heat treatment of steel Haltmg 
steps forward have already been made in improving 
quenching piactice through consideration of the 
changing rates of heat flow through the metal, 
through the vapor or liquid film at the interface with 
the quenching medium, and then through and out of 
the quench bath — all at different temperatures But 
it IS possible to get much more out of steels through 
the study and use of heat- transfer principles than is 
being done now by simply trying to improve on ex- 
isting processes 

How else might the scientific knowledge already 
available be utilized*^ A tip could be taken from the 
developers of the Scndzimir rolling mill, or of the 
new Tube Reducer process, to find out why and how 
metals under certain conditions can be given aston- 
ishmg amounts of i eduction in forming without suf- 
fermg anything like the expected amount of work- 
hardening Certainly much more should be done with 
continuous casting — that is, the continuous produc- 




lion of bars, billets, or sheet direct from the molten 
metal — than has been done so far Only the alumi- 
num and the copper-alloy manufacturers employ the 
processes on anything like a large scale And the 
wonderful technical advantages of vacuum metal- 
lurgy, potentially useful in a dozen major processes, 
are only just beginning to be exploited 

EXCITING PROBABILITIES - All of these things 
can. be done merely by extending and applying 
knowledge already at hand But what about the fields 
where new knowledge is needed, or where science Is 
just breaking into new areas marked for future con- 
quest*^ Heie is where one must perforce restrain the 
imagination, for the probabilities ore exciting The 
metallurgical and materials engmeering aspects of 
atomic fission, the development of really high-tem- 
perature alloys, the discovery (or rather the dcBign) 
of super-strength metallic materials, the implications 
of supra-conductivity, and the likelihood of metals 
like titanium and beryllium emerging as commer- 
cially-important base-metals — all are bright spots in 
the picture of our future science of metals 
Radioactive isotopes, produced m neutron reactor 
piles like those at Oak Ridge, are already finding 
many uses as tracer elements m metallurgical re- 
search, just as they are m medicine and many other 
branches of science They are attackmg several of 
the tough research problems previously mentioned 
For example, a study of friction and lubrication has 
been made by introducmg radioactive material mto 
one of two metals slidmg against each other, and 
then measuring the amount and location of the metal 
transferred from the first member into the second 
Again, a major problem confronting the steel in- 
dustry IS a controlled method for removmg sulfur 


Thesi all ■luminMm honit friizirt In prodiotUn by 
Raynoldt Mstalt Oompany typify tbi brudtnlng 
applleptlont to which tbo llgbt notalo aro balng pot 
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from iron when the iron is separated from the slag 
Before this can be accomplished, the mechanism by 
which sulfur is distributed between slag and metal 
must be understood Researchers are now in a posi- 
tion to study the reaction, smce radioactive iron and 
sulfur atoms can now be introduced into it 

Other metallurgical problems that may be suc- 
cessfully studied with the aid of this brand new tech- 
nique mclude the absorption of gases in metals, dif- 
fusion of the elements in alloys, the thermionic ac- 
tivity of electronic filaments, and so on. One of the 
most interesting possibilities is the use of certain 
extremely active radio-isotopes m place of radium 
for gamma -ray radiography— isotopes which can fur- 
nish radiation of a penetrating power comparable to 
that of the mulU-million-volt betatron X-ray ma- 
chme 

An off-shoot of nuclear fission that will be of in- 
creasing interest to materials engmeers and metal- 
lurgists IS the need for infoimation on the nuclear 
properties of materials Determination of the half- 
lives of radioactive isotopes for calibration purposes 
and for tiacer applications is only part of it Metals 
used in reactor piles must have definite neutron ab- 
sorption properties— usually the lower the better 
Beryllium, for example, is in itself a good moderator 
because of its very low neutron-absorption procUv- 
ity But even tiny amounts of other elements present 
as impurities in beryllium can absorb so many neu- 
trons as to stop the reaction Hence “neutron absorp- 
tion properties" will certamly be among the physical 
characteristics of metals as published m the future 

The high-temperatuie alloy developments of re- 
cent years have been significant, for the so-called 


Hsat Iratlmtnft by Induotlon, such as this 
bardtning of an armahiri shift, an ixpoot- 
•d to bo attd on a groatly Inoroisod soali 
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• LOOKING AHEAD • 

Titanium and beryllium goining commer- 
cial importance as base metals Radio- 
active tracers providing solutions to mony • 
problems Neutron absorption proper- 
ties as important metal characteristics 
Metals of super strength, lightness, 
heat-resistance— or nearly any other prop- 
erty — made to order 

“super-alloys" gave us turbosuperchargers and jet 
engines But, by and large, they were simple exten- 
sions of existing knowledge, often evolved under the 
terrific pressure of war-time urgency Also, they are 
good as far as they go, but admittedly they do not go 
far enough Reaction engmes can be operated today 
at 1500 to 1600 degrees, Fahrenheit, but really high 
efficiency must wait upon mateiials that can con- 
tinuously withstand temperatures hundreds of de- 
grees higher Chromium-base alloys, tungsten- or 
molybdenum -base materials, and metal-ceramic 
combination arc all under study or consideration 
There are “bugs" that plague all of these, and the 
final answei to this problem is not yet visible But 
there will be an answer ultimately and its develop- 
ment will be an interesting chapter m the future 
“Science of Metals ” 

REARRANGE ATOMS — Many well-informed scien- 
tists today believe that only a minor fraction of the 
mechanical properties aie now being obtained from 
metallic materials — that metals of the future will be 
vastly supeiior Lest this seem too fantastic, remem- 
ber that up to now (and probably this will be true 
for many yeais still to come) metals have been used 
in the atomic forms and structures in which the Good 
Lord provided them Who can say that it may not be 
possible to put atoms together in new ways, to achieve 
combinations of nucleai or atomic particles hitherto 
unknown, and which may result in extraordinarily 
dense or phenomenally strong and cohesive engineer- 
mg materials’ 

The new science of metals, too, will mclude a lot 
more plam practical common sense mixed m with 
fundamental science Simulated service testing will 
replace arbitrary standardized test methods for many 
purposes where the standard tests are misleading 
or meaningless Specifications will be considered sus- 
pect unless frequently revised, performance will 
carry a larger burden of importance than chemical 
composition when materials are selected and speci- 
fied Such techniques as those of quality control by 
statistical methods — a science in itself — will be more 
widely applied to ehminate wasteful and unnecessary 
inspection, and to improve production efficiency and 
product quality 

Indeed the science of metals of the future will be 
not only for the research metallurgists m their ivory 
towers, but will be a living thing understood and used 
by all who work with metals 

It will not be greatly different from the old There 
will Just be more of it—and a whale of a lot more 
people professionaUy and vocationally interested in 
or dependent on It 
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PROGRESS IS SOMETIMES SLOW 

Chevrolft recently unveiled its first post-war auto- 
mobile assembly plant Pioudly were shown con- 
veyors which bring chassis to the workmen at bench 
height so that a minimum of stooping and lifting is 
required Paint spraying is done in shielded booths 
where the fumes are blown by fresh air away from 
the operators and into a water wash Headlights are 
adjusted by photoelectric means 

Viewed from our editorial vantage point (those 
who disagree with us will call it an ivory tower) » it 
often seems that industiy is unnecessarily slow in 
adopting methods which would result first m worker 
convenience but would be somewhat tardy m show- 
ing up on the profit side of the ledger Chevrolet 
simply happens to be a convenient case in pomt Why 
should bench-height convcnienct for workers only 
now be coming to the production line*^ Advantages of 
water-wash curtains for paint spray booths have been 
known for years Photocell methods of headlamp ad- 
justment are at least equally old 

Please let answers not refer to Columbus and the 
egg also, please assume relative familiarity with the 
problem of equipment cost Industry in general and 
the automotive industry in particular, has been 
quick to seize new materials and new methods if 
they promise immediate profits But where worker 
convenience and comfort are concerned there is often 
a thunderous silence of apathy Sure enough, the 
vice-president m charge of worrymg about workers 
may provide clean wash-rooms, may see to it that 
the plant has the best soft-ball team m the commun- 
ity, may pass out an occasional gold watch for long 
and faithful service But does he worry very much 
about the cricks m the back w‘hich comes from un- 
necessary bending and lifting, about the respirators 
which must be worn because forced-draft an circu- 
lation IS not provided, about inaccurate assemblies 
that are passed because of archaic check mg methods 
but that do not have too much of a day-to-day affect 
on profits'^ 

Perhaps in these few lines he some of the reasons 
for worker unrest, for strikes, for slow-downs Wheie 
such more or less intangibles have been put under 
humanistic scrutiny which weighs the relative val- 
ues of ways and means for employers and employees 
alike, the horizon is blight 


HOW ABOUT GETTING BACK? 

P RESENTED without Comment 
Dr J M Zucrow, professor of jet propulsion and 
gas turbines at Purdue University, says that avail- 
able rocket construction materials and fuels could be 
developed Into a “multi-step’’ rocket to carry human 
passengers into space Such rocket flights could be 
accomi>lished, says Dr Zucrow, without awaiting the 
advent of atomic power to drive the ships 
E H Heinemann, chief engineer of one of the 
Douglas An craft plants says that since lockets op- 


Sif. Q. (P. (peck, 

erate most efficiently above the earth’s atmosphere, 
the problem of using them for human transportation 
IS complicated by the necessity of re-entering the 
atmosphere at a speed of several thousand miles an 
hour and landing safely Everyday rocket travel, ac- 
cording to Mr Heinemann, therefore appears to be 
in the rather distant future 


PREFABRICATED BUILDING MATERIALS 

This is NOT a paragraph about prefabricated houses 
Rather, it is about a movement to standardize — pre- 
fabricate, if you will — the materials which go into 
home construction A national as>sociation of building 
materials dealers aims to have cinder blocks, bricks 
lumber, building supplies of all kinds, cut or shaped 
to standards at mills and factories, thus eliminatmg 
much of the tremendous waste of time and materials 
which now occurs at the building site 
Prefabricated houses, except in emergency and 
other isolated cases, will probably never fill the na- 
tion’s practical needs plus esthetic desires for hous- 
ing, conventional methods of building homes is a 
national disgrace to our vaunted industrial efficiency 
Standardized materials, if really standardized, hold 
some promise of relief from an intolerable situation 


STRAWS IN THE WIND 

Industrial movies for training employees, sellmg 
goods, promoting public relations, and so on, are do- 
ing a fine job, but there are too many producers in 
the field, casualties among them are high A prac- 
tical farm tractor selling for less than $1000, with a 
full set of accessories — plow, planter, cultivator, and 
so on — IS In production, will be welcomed by large 
and small farmers ahke As predicted here before, 
many plastics gadget manufacturers are hittmg 
slumps through lU-advised applications of otherwise 
useful materials An authority on the subject 
states that synthetic gasoline and oil made from nat- 
uial gas or coal can keep the United States supplied 
With liquid fuel at a reasonable cost for at least 1000 
years 2,4-D, the selective weed killer that has 
had so much publicity, appears to be capable of im- 
provement, when mixed with omon juice, for ex- 
ample, its action is speeded tremendou^y Plastics 
floor coverings are invading the linoleum field, offer- 
ing relative price competition plus high flexibility, 
immunity to water and cleaning compounds, and 
“self-polishuig” surfaces, Vinylite and Koroseal are 
two of the synthetic resms being used Steel leaf 
and spiral springs for automobiles face serious com- 
petition from Torsilastic (rubber in torsion) springs 
being promoted by Goodrich 
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MICROFILM MAGIC 

By Foul D. GrMii 
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D tmmo the war, microfilm served to confound a 
number of Jap Admirals who prematurely took 
bows for putting American fighting ships out of ac- 
tion Within a few weeks the same Nip commandeta*^ 
were thinking of committing hara^km when the sup- 
posedly permanently disabled vessels were back in 
action, as deadly as ever Some indestructible ships 
were resurrected three and four times, until tte 
enemy officers thought they were seeing double 
These miraculous revivals were due to one of our 
most unusual weapons microfilmed plans of every 
floating unit, stored m the Naval Archives building 
m Washington, D C, and later, at Pearl Harbor 
When a vessel was severely damaged, the facts were 
radioed to headquaiters, and by the time the stricken 
ship limped Into port, the new parts had already 
been pre-fabneated from plans flown to repair sta- 
tions In one case, the destroyer was unable to pro- 
ceed to base, so the plans, printed from tiny frames 
of fire-rcslstmg cellulose acetate, were flown to her 


In Addition to Its Better- Known Functions 
of Compressing Bulky Records into Minute 
Spoces, Microfilming Is More Than Paying 
Its Way by Simplifying, or Completely 
Eliminating, Mony Cumbersome Tasks 


m a PBY so emergency repairs could be made at 
sea 

Thus microfilm grew up during the war 

No wonder companies developing commercial uses 
of microfilm— Recordak, a subsidiary of Eastman 
Kodak Company, and Remington Rand — see a limit- 
less horizon and are reaching out as fast as their 
production will allow And instead of considering 
microfilm merely as a space-saver and fire hazard 
reducer, they are promoting it as a great time and 
energy saver 

Take its recent application by bus companies, for 
example There are over 200 bus lines operating 
within the boundaries of the United States Quite 
often one line does business with as many as 80 
others, by carrying passengers part of the way along 
a route People going from California to Massachu- 
setts, say, buy through tickets from an agent at their 
starting point He hands them a long strip of coupons 
for different stop-over and transfer points Drivers 
pick up the coupons which apply to their part of 
the trip By the time the passengers reach their des- 
tinations, their numerous stubs may be in the offices 
of a dozen different lines Normally, each bus com- 
pany has clerks write up a lengthy transcript — a 
separate one for each other company whose pas- 
sengers it carried part of the way— listing ticket 
numbers, where issued, where picked up, rate, and 
so on Then bills are sent to the individual com- 
panies, charging them for the total passenger-mile- 
age, and these bills are accompanied by the original 
stubs, leaving the charging company nothing but a 
copy of the transcript 

BILLING SIMPLIFIED — Now a group of far-seeing 
bus companies, with an eye to saving considerable 
time and manpower, as well at minimizing the 
chances for error, microfilm the stubs on 100-foot 
rolls of 16-mm film They take adding machine tapes 
of the stubs, by companies, make up statements 
which merely show total charges for the month 
Then they also photograph both tape and bill All 
of the originals go forward to the paying bus ^m- 
pany, the microfilms remain behind, giving them 
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Filing and records-storing given new ef- 
ficiency Billing simplified and made 
more accurote Flexible methods 

adopted by scores of industries to con- 
serve time, labor, and spoce 


miniature, error-proof records of outstanding 
charges 

This procedure is a variation of the cycle-billing 
methods employed by most large department stores 
in New York and other large cities Before enlisting 
microfilm to expedite their billing, a store with, say, 
350,000 accounts, staggered the load roughly so that 
statements went out each business day to names 
beginning with a different letter of the alphabet 
These statements listed the items charged, as shown 
on sales tickets retained at the store until paid, a 
finger-crippling ]ob which demanded tremendous 
manpower, and yielded a high percentage of error 
In addition, there was an inevitable flood of com- 
plaints on the part of husbands asked to pay for 
girdles, nylon hose, dresses, fishing poles, and other 
items they were sure they never ordered Now the 
stores microfilm each individual sales shp, attach the 
onginals to a simple statement on which is merely 
listed an adding machine recapitulation of the vari- 
ous charges The painful evidence to the paying papa 
13 included with the statement, and he can readily 
affirm that the questionable items were signed for by 
the Missus, his daughter, or son, and act accordingly 


And the store has copies of each sales slip just in 
case the statement is mislaid or tom up in & burst of 
anger Result — hours of labor saved, with a corre- 
sponding saving in money, and fewer aspirins for the 
paying customers 

Several retail and wholesale milk companies have 
adopted similar plans Drivers are given route sheets 
on which are listed the names of customers served 
Down each sheet are printed the items left at door- 
steps or on store counters — milk, eggs, cream, cheese, 
and so forth Across the sheets are 31 columns repre- 
senting the days of the month Each day the drivers 
mark m the number of items left At the end of thq^ 
month, they are tallied up, the charges computed, 
unpaid balances added The route sheets, completely 
tabulated, are then microfilmed and the originals 
are given to the drivers for collection, or are mailed 
to the customers 

Airlines and railroads have problems similar to 
those of the bus companies in carrying passengers 
who started journeys on other lines Several com- 
panies in each group are planning to Install microfilm 
billing systems. 

IN FREIGHT HANDLING — Railroads are among 
the nation's greatest microfilm users, particularly in 
their freight department — a development which 
reached great activity with military shipments dur- 
ing the war On any freight movement of length, 
cars may have to shift from one line’s tracks to an- 
other’s at transfer points, sometimes as often as four 
or five times a trip, on a coast-to-coast run, this 
process could involve a do^en switches When the 
shipment starts, a set of papers is filled out by the 
shipper at the railroad office, listing all details con- 
cerning the load shipper’s name, consignee, num- 
ber of units, contents of units, total weight, rates. 


Lowsr Itfti At I bisy frticfct tsnainsl, • oltrb Inssrtt waybills Istt a mseblnt wbloh nisrtfllws Hmm tt rats tf M i nlasti 
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and so on The original is called the "waybill" and ^ 
goes with the goods 

When the long line of cars pulls into a transfer 
point, they wait at a siding while a clerk copies' 
every single waybill covering merchandise on the 
train This is the only way the receiving road can 
obtain records on which to base charges to the origi- 
nal hne for the use of its facilities For years this 
practice resulted m time loss of two or three 
hours per transfer point, making a total of as many 
as 24 on a trans -continental trip These long tie-ups 
often resulted m cars lying in foreign yards beyond 
midnight, with rental charges of $1 15 per day per 
car accruing In addition, there is always the bkeli- 
hood of financial loss to either shipper or receiver 
through spoilage of merchandise or delay, which 
results m loss of business to a speedier competitor 

Now, over a score of railroads throughout the 
country have solved this problem with microfilm 
They have units in each way-station which photo- 
graph — 60 to 90 a minute instead of 40 an hour copied 
by hand — each waybill, without error Trainmen can 
pick up waybills by the time they are ready to pull 
out of the station With time thus saved at each 
junction, the cumulative saving to all lines is the 
equivalent of many thousands of hours a year, which 
can be translated into making more cars available, 


an important factor these days when the freight car 
shortage is admittedly most acute 
Several wholesale laundries, where thousands of 
bundles aie washed for different independent laun- 
dries, have adopted microfilm for billing Since all 
bundles come to them with only one ticket — the copy 
of that issued by the store to the customer — that 
ticket must be returned with the bundle Billing is 
made once a month by a transcript Now these 
laundries can microfilm each ticket in duplicate, one 
going out with their bill, one being retamed for their 
records Industrial msurance companies are consider- 
ing microfilm also for their agents who collect hun- 
dreds of small premiums, from a nickel to a dollar 
And some chain restaurants and hotels, who must 
keep guest checks and payroll earmngs sheets for 
anywhere from two to seven years to comply with a 
multitude of government agency regulations, are con- 
sidering reducing ^eir warehouses and huge store- 
rooms, now piled high with checks, to filmg-cabmet 
dimensions 

BULKY RECORDS REDUCED — Since the war ended, 
thousands of contractors who performed work for 
the government were left with uncountable tons of 
lecords of their war-time activities One large con- 
tractor’s records alone fill 77 freight cars, another 
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occupies a valuable empty lot, still another fills the 
entire basement of a huge office building These rec- 
ords must be retained either until final audit — and 
the Government Accounting Office is usually two 
years behind — or until renegotiation is completed 
Some of these contractors have solved their prob- 
lems, and made room for post-war business, by re- 
ducing their files through microfilming to 2 percent of 
their original size — many four-drawer cabinets are 
condensed into one 

The government, of course, is microfilm's greatest 
individual user The Social Security division alone 


^^has miniature records of 52 million cUzens The 
Ticasury has reduced its millions of War Bond stubs 
lo a tidy group of steel cabinets containing 7500 in- 
dividual records on a single compact 100-foot roll of 
film City and state governments uie also finding 
microfilm useful The New York Police Department 
recently recorded the facts of a milhon members of 
its Rogues Gallery on microfilm, and the Michigan 
State Motor Vehicle Depaitment figures it saves 
thousands of dollars m rental on space saved by its 
midget recoids of car registrations 
Many states photogiaph income tax x etui ns to save 
space At least one slate has an arrangement with 
the district Federal Collector of Internal Revenue to 
hold mcome tax returns 48 houis, so they can make 
^nycrofilm copies and check them against the leturns 
sent in foi state taxes It had always been difficult 
to keep up with the pace in transcnbmg these re- 
turns by hand Now it is done photographically m a 
dSetter of hours 

Hospitals, too, aie prolific users of microfilm, chief- 
ly to reduce their case histories to handy, permanent 
^ status Only recently, the Remington Rand Company 
<vas called on by the Johns Hopkins Hospital to re- 
duce nearly 8000 90-foot rolls, four inches wide, of 
cardiograms These long rolls are studied by doctors 
to help diagnose certain types of cases Now, reduced 
to 1/23 their length on microhlm, they are a mere 
four feet long and roll up mto a tiny spool 
All of which sounds like a lot of heavy loads being 
carried on such tiny frames, but the photographic 
frames are strong enough to bear the burden 
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Monitors 


for Molten Metals 


Installed for a Wide Voriety of Appli- 
cottons Throughout the Entire Metols 
Industry^ Electronic Controlling and 
Measuring Devices Have Gone Far To- 
ward Removing the Variable Human 
Foctor From Many Production Processes 


W hen the stream of molten steel from the ladle 
in a mill is too hot to look at, yet just the right 
temperature for pouring, electronic tubes can be re- 
sponsible for making that melt just right Man’s 
senses of sight and feeling are saturated by the ex- 
tremes of brightness and heat given off by white- 
hot metals, yet precise control is just as important 
here as for such subsequent steps as electronic heat- 
ing for forging Plain electrical controls have served 
m mills to supplement human senses after a fashion 
for years, but they have so many drawbacks that 
electronics is fast taking over for this hotest job of 
them all 

Vacuum tubes have a host of other jobs, too, in 
steel iiuUs, foundries, and die-castmg plants At the 
blast furnace they can indicate stock line inside the 
^furnace, momtor stock line levels, measure system 
bed thickness, and control skip hoists At the open- 
hearth furnace, they can measure flame radiation, 
tell how much smoke is going up the chimney, and 
do a host of critical recording jobs. At the Bessemer 
converter they can indicate the precise instant for the 
end of the flow and check other flame characteristics 
that control the quality of the melt Analysis of the 
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end products, spht-second timing of operations, and 
automatic control of equipment for processing fin- 
ished blooms, castings, or sheets are just a few of the 
many jobs that can be done better and more economi- 
cally by electronics Representative case histories 
of a few successful applications will illustrate how 
vacuum tubes are takmg over in the metals industry 
to keep production costa down despite climbing man- 
hour costs 

OPEN-HEARTH EFFICIENCY -- In an open-hearth 
steel furnace, transfer of heat from the fl^e to the 
charge depends largely upon radiation This is espe- 
cially true after the charge has melted, when it lies 
flat on the hearth, the flames sweeping above it It is 
for this reason that measurements of flame radia- 
tion are made to assure maximum operating efficiency 
of open-hearth steel furnaces 
A portable battery-operated radiation-measuring 
instrument using electromc circuits has recently 
been developed to provide quick checks of firing con- 
ditions at the many furnaces in a large mill Techni- 
cally, this instrument consists of a highly stable 
bridge -type battery-operatecl vacuum- tul^ volt- 
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Greoter knowledge of furnace behayior 
gamed from new instruments measuring 
temperature ond heat radiation Im* 
proved furnoce design and operating tech- 
niques resulting from this informotion 
Higher quolity steels consistently 
produced with melt temperatures ac- 
curately controlled More uniform 

die castings 

meter connected to a radiation pyrometer that can 
be aimed at any desired portion of the 4000 degree 
Hame 

To take a reading, the mstrumcnt is placed at a 
furnace door so that lugs on the heat screen engage 
the socket hole This centers the radiation pyrometer 
in the aperture and assures an unobstructed view 
of the flame Because of the rapid response of radia- 
tion pyrometers, a reading is obtained in a few sec- 
onds The pyrometer can be aimed by means of the 
frame and sighted over quite an angle m the furnace 
The readings are left in arbitrary scale values since 
it la not intended to find furnace temperature, but to 
obtam comparative data on the radiating power of 
the flames The results are affected by radiation from 
the furnace walls and the bath, as well as by the 
flame, and this must be borne in mind when evalu- 
ating the readmgs They are of comparative signifi- 
cance only in revealing efficiency of combustion 

CourtMy Cannon BiGOtrlo Kquipmont Company 




It thus becomes possible with this type of instru- 
ment, to obtain quickly a relative measure of furnace 
efficiency, free from the errors of human judgment 
By successively makmg changes m furnace control 
settings and taking readings of flame radiation, it is 
possible to find the best control settings and thus 
achieve higher average furnace efficiencies One man 
can check five or six furnaces with the mstrument 
m less than an hour Built in the electrical depart- 
ment of John A Roebling’s Sons Company, this in- 
strument IS intended for use by combustion techni- 
cians to diagnose furnace troubles, and as a measuring 
tool to help them set up standard furnace adjustments 

MOLTEN STEEL THERMOMETER - An electronic 
instrument whi^h determines and records the tem- 
perature of molten steel in the open hearth is widely 
used on ten steel furnaces In the Ford River Rouge 
plant This device enables the operators to determine 
the steel temperature prior to tapping, thus giving 
them an opportunity to make any required adjust- 
ments, so as to pour at the proper temperature 

This straight-foi'ward method of open hearth con- 
trol IS contrasted to determ ming the steel temperature 
by means of an optical pyrometer during the pouring 
operation, when it is too late to correct the bath 
Each heat is tagged with quality control data. In- 
cluding the molten steel temperature, so that It is 
possible to study the effects of open-hearth opera- 
tion on the steel all the way from the ingot to the 
finished product 

The new immersion thermocouple used here can 
actually be inserted In the molten steel without melt- 
ing It consists essentially of an inner and outer con- 
duct, a heavy graphite extension rod for protection 
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at the slag layer, a half^inch diameter fused silica 
protecting tube, and a 30-lnch thermocouple with 
double-bore silllmamte insulation A secondary tube, 
of extra heavy pipe two inches in diameter, surrounds 
that part of the handle that is exposed to intense 
furnace temperatures The annular space between 
the extension handle and secondary tube is insulated 
with rock wool to prevent possible warping as well 
as overheating of the extension leads which go to the 
electronic recorder 

BESSEMER FLAME WATCHER - Investigation of 
the luminous energy content of the flame of a Besse- 
mer converter has shown that the quality of the steel 
produced bears a direct relation to the history of the 
flame At the plant of the Jones and Laughlin steel 
Corporation a phototube is used in controlling the 
operation of the converter 

The phototube is located about 60 feet from the 
converter and is so arranged that light from other 
sources does not affect its operation Suitable Alters 
are used to emphasize those characteristics of the 
flame which are most important to the characteristics 
of the steel being produced The maximum phototube 
response obtained corresponds to the temperature of 
the molten metal, and gives an indication of the ni- 
trogen content of the steel Near the end of the blow, 
the intensity of the flame dies down, and the point 
where this occurs is refen ed to as the end pomt be- 
cause it indicates when the blow should be turned 
down 

IN DIE CASTING — While the die-casting process 
has been in use more than a quarter of a century, 
only in recent years has electronic-type instrumenta- 
tion been used to control the temperatures of the 
furnaces and melting pots incorporated m die-castmg 
machines Now hydraulically operated machines with 
push-button control automatically make castmgs five 
or six times a minute, in weights up to 25 pounds 

The problem of controlling temperatures of die- 
casting furnaces is not so much that of extreme ac- 
curacy, as of high dependability Some die-castlng 
alloys permit a temperature range of as much as 25 
degrees, Fahrenheit 

The standard electronic controller for many die- 
casting plants combines the principles of the bi- 
metallic thermostatic strip with those of an electronic 
capacitance-responsive control Changes in tempera- 
ture cause the strip to bend, moving the capacitor 
plates farther apart and thereby causing the 
tronic circuit to initiate the required correction in 
furnace temperature 

Breakdown at the furnace end of a non-controUed 
die casting machine may causp loss of producjQon 
due to down-time, or damage to equipment far in 
excess of the cost of a pyrometric controller 

Another aid to efficlcncv in die casting of aluminum 
and zinc is in use at Cannon Electric Ek|Uipmtot 
Company Here an electronic timer determines the 
correct interval between the shot or molding action 
and the ejection of the casting from the mold 

Before the installation of an electronic timing unit 
the time lapse for cooling or setting up of the metal 
in the mold was controlled arbitrarily by each op- 
erator The normal human variation of an operator’s 
timing of the die-casting process often resulted in a 
warped or otherwise imperfect casting If the ap~ 




'i Phototube 
i; head 


A ■ . 

, — - — ^ 

■ ' ' / ■■■ ^ * 'i 

flame \ ^ 


I 

u\Rcc(y'der 

1 — 1 

Amplifier 


LOf^ecr ter ' 


Sat-ip ef pkotMltetrls Mnlttr 
for flami of Bosionor oonvtrlir 


erator were on piece-work, he would frequently 
develop a tendency to open his machine as quickly 
as possible after each shot On the other hand, if the 
operator were fatigued, or his sense of tirmng slow, 
he might allow excessive time to elapse before he 
opened the mold and ejected the casting 

Tests proved that this interval was a critical con- 
stant for a given type of mold Any significant de- 
crease in the arbitrary mterval value (reduction of 
0 1 second or more) resulted m a plastic deformation 
Greater tendency for cold-flow warping during 
machining was also evident 

With the electronic timing unit mstalled on a die- 
castmg machine, the operator closes the die-cast 
mold and pours molten metal from a ladle into the 
machine He then steps on the foot pedal to ram the 
molten metal into the mold at high pressure and at 
the same time close the initiating relay on the elec- 
tronic timer, starting the timing cycle of from 0 to 
18 seconds, as required by the shop foreman When 
the time runs out, the tubes actuate a relay which 
m turn operates a heavy solenoid that actuates an 
hydraulic valve This valve opens the die-casting 
machine When the machine begins to open, the Op- 
erator takes his foot off the pedal, pulling the ram 
back This also disconnects the coil of the initiating 
relay, allowing the timer to reset for the next casting 

Since the die-casting machmes turn out a variety 
of products, each machine requires its own timing 
control unit, and 25 timing units are installed m the 
plant Those are assembl<^ in one central rack and 
fed from a common power supply The removal of 
one unit does not interfere with the operation of the 
others When a new mold is set up in one of the 
machmes the foreman determmes the mold curing 
time and sets the corresponding timing unit The 
operator of the die-casting machine closer the die 
manually, pours the charge of metal, and kicks the 
foot switch^ From that point, the electronic gear takes 
over 

So the trend goes — to more-than-human electronic 
measuring and control equipment in the toughest 
mill locations imaginable, where fumes and heat com- 
bine With the hard knocks of heavy industry to pro- 
vide a real operating challenge for delicate tubes 
Yet the tubes are takmg it, to prove that properly 
mstalled and maintained electronic controls can mean 
the difference between fed Ink and black on year- 
end statements wherever molten metal flows 
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Casting Is Changing 


A S EXPERIMENTER mounted a mold in such posi- 
tion that either vacuum or gas pressure could 
be applied to nearly ail surfaces of it The only aiea 
excepted was the down-gate — the opening thiough 
which molten metal would be poured to make a cast- 
mg 

Metal for the casting was melted m a completely 
closed induction furnace, with an inert gas over the 
melt There could be no oxidation, no pick up of hy- 
drogen by this metal 

The mouth of the furnace was brought to the open- 
ing of the mold Vacuum was apphed to exhaust the 
air from the mold in order to prevent oxidizing the 
casting as it was poured Then the pressure was re- 
versed Inert gas was forced m through the pores of 
the mold Only mmute traces of oxygen could get 
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New Operohng Techniques Applied to the An- 
cient Practice of Costing Are Resulting in 
Products Which Come From Molds With Quol- 
ities Obtainable Otherwise Only by Wroughtmg 

By Edwin Laird Cady 


at the hot metal as it was cast The furnace mouth 
was blocking the down-gate of the mold so that no 
air could enter there 

Sprue and runner passages through which the hot 
metal must pass had been made to exactly calcu- 
Htcd sizes The gates thi ough which the metal from 
tile runners would flow into the casting cavities had 
been proportioned with miciomctric accuracy This 
casting was to be made under conditions of exact 
control 
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Metal from the furnace was admitted to the mold 
The metal was under pressure — about 20 pounds per 
square inch 

That metal flowed rapidly to the gates at the cavi- 
ties But there it stopped for a second or so The 
sizes and shapes of those gates, and the pressures 
of the gas within those cavities, had been calculated 
so that the metal would be blocked right at the 
gates 

After a pause too short to allow the metal to cool, 
the vacuum was turned on again This process ex- 
hausted the inert gas from the cavities, and allowed 
the molten metal to enter But the entrance of the 
metal could be no faster than evacuation of the gas 
permitted There was a steady flow of molten metal 
with 20 pounds of pressure behind it, and a steady 
cushion of inert gas which permitted the metal to 
advance only at a slow pace The vacuum was care- 
fully controlled to keep this balance fust as it was 
wanted. 

This experiment was not bemg performed just to 
see what would happen It was one of the final proof 
tests of a casting method which soon will be in full 
production In fact, it was one more stride toward the 
realization of the ages-old dream of makmg castings 
which have all the qualities of wrought-metal pro- 
ducts. 

CASTING TROUBLES — The casting process has 
troubles Molten metal entering the casting cavities in 
the molds ordinarily comes Into contact with air Ox- 
ides then form, mostly on the surfaces of the casUngs, 
but also they are likely to be distributed through 
the metal Other damaging materials, such as hydro- 
gen gas, may enter the melt Sand and othfr impuri- 
ties may be picked up from the mold walls 

The metal does not always solidify uniformly 


Rather, some elements or chemical combinations of 
elements will solidify at higher temperatures than 
others and therefore will become solid while the 
others still are liquid These high-temperature solidl* 
fying elements tend to deposit wherever the cooling 
conditions are best and therefore to segregate rather 
than to distribute themselves uniformly throughout 
the casting 

As the metal cools, it shrinks But the shrinkage 
occurs more rapidly at the areas which cool first, 
and this sets up strains as the various areas pull 
against each other 

Wroughting corrects many of these casting trou- 
bles The badly oxidized skins can be cut away be- 
fore the wrou^ting operations begin. Rolling, which 
ordinarily is the first of the wroughting procedures, 
can weld shut many of the microscopic porosities 
which result from shrmkage Rolling also tends to 
break up the interior oxides and to distribute them 
as such tiny islands that they have no weakenmg ef- 
fects The same process can distribute the segregated 
areas throughout the metal and brmg much higher 
uniformity 

With many alloys, the greater the number of 
wroughting operations, the greater the improvement 
Cold rollmg as well as hot rolling, drawing through 
dies, cold forging or hot forgmg, all have beneficial 
effects And altogether, casting followed by wrought- 
ing IS the ideal solution of many a metal-workmg 
problem 

The trouble is that wroughting has economic prob- 
lems One of these is the fact that only rarely can 
wroughting be done at commercial costs unless ap- 
plied to laige quantities of metal If hundreds or even 
thousands of tons are not wanted m a low alloy, and 
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Items of hard-to-wrought alloys, or with 
complex shapes, produced with wrought- 
metal strengths, without wrought-metal 
costs Weaknesses in light-metal cast- 
ings due to gos-formed porosities greatly 
reduced Range of metals m wrought 

condition avoiloble to fobncotors vastly 
extended Heat-treating while casting 


if dozens of tons are not wanted in a high alloy, 
all to be rolled to a few sizes and shapes, then the 
wroughtmg processes are likely to be avoided This 
tends to limit the ranges of alloys which the fabrica- 
tor can have m the wrought condition 
Wrought metals also have fabricating problems 
If the shape of the finished product be highly com- 
plex, the costs to machine or to stamp or to weld 
can be high 

Worst of all, many alloys do not lend themselves 
to wroughting Some of these, like the Stellites and 
other cobalt alloys, and the tungsten alloys, are too 
hard Others, when worked tend to harden, to be- 
come brittle, or to tear 

Let casting solve its problems, and the field for 
wroughtmg becomes much simpler Alloys can be 
blended m any desired quantities, complex shapes 
can be cast at low cost and with very few machming 
or other fabricating operations needed to complete 
them, wroughtmg problems can be elimmated 
The drive to solve castmg problems, then, is in- 
tense And it IS leading to some unexpected develop- 
ments 

MOLDS ARE CHILLED — In one shop, molds are 
completely finished and set up for pourmg, then are 
packed in dry ice over night This chills them to 50 
degrees below zero, Fahrenheit Aluminums and 
other light metals are cast into these molds 
The light metals have a tiouble which wrought- 
ing cannot cure They pick up hydrogen while be- 
mg cast by ordinary methods The hydrogen causes 
porosities which wroughting does not heal 
Ordinary castmg cannot prevent this because the 
metals are too high m thermal conductivities Rather 
than cooling at some areas first and then progressive- 
ly depositing solidified metals on those areas, thus 
progressively squeezing the gas from the solidified 
portions mto the still molten areas and so getting rid 
of It, the molten portions tend to transmit their heat 
until the entire mass cools enough to freeze Thus 
the gas IS imprisoned until very nearly simultaneous 
solidification locks it m permanently But by chilling 
the molds, the cooling effect upon the outer portions 
of the castings may be made great enough so that 
these portions will solidify in spite of the heat con- 
ducted to them The gas then is squeezed out 

Castings made in this way can be 100 percent 
stronger than wrought products of the same alloys. 

Heat treatment also is being done within casting 
molds The grain structure, and therefore the 
strengths and other physical prc^rtles of an alloy, 
can depend upon the length of time during which 
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the alloy is held at a critical or other pre-selected 
temperature 

By usual practice a metal product is cast, after 
which it IS either wrought or machined or otherwise 
fabricated Then it is heat-treated for strength, after 
which It must have further corrective operations to 
restore its accuiacy and improve its surface But by 
healing the casting mold to the heat-treating tem- 
perature, and letting the casting solidify at that 
temperature, it often is possible to obtain better 
grain structures and greater strengths than can be 
had by any subsequent heat treatments 

SPECIAL CASTING ALLOYS — The developm^t 
of special Alloys intended to be cast is another mod- 
ern technique Very slight modifications, such as the 
addition of a few parts of nickel, can make alloys 
behave better in almost any mold Stainless steels 
can be made far more corrosion-resistant if their 
carbon contents are kept very low Rather than hav- 
ing the traditional “cast brittleness,’* cast metals can 
be highly flexible if cast of special Meehamte alloys 
All of these techniques have made major changes 
in castmg practices Instead of being a place of dirt 
^ and fumes where the foundryman worked by his ex- 
perience and craft alone, the modern foundry is op- 
erated by strict metallurgical control 
It IS not common to set up with vacuum and with 
Inert gases under pressure to control every move- 
ment of the molten metal But temperature control 
and control of pressures upon the metal are con- 
stantly increasing in use 

^ The very shrink forces which have been the ene- 
mies of casting are bemg put to work Non-crushing 
cores are placed where high accuracies of cast holes 
are wanted The molten metal shrinks around them, 
compacts itself, holds to accuracies as close as those 
obtamed by ordmary grinding 
No one at this time knows where all of these new 
techniques will lead. Only one point is certain. Cast- 
ing, which IS the oldest of the metal working arts, is 
coming on to become one of the newest 
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Pow6f Fons and Ventilators^ Replocing 
With Cool Night Air the Heat Accumu- 
loted in a Building During the Day, Can 
Provide Comfortable Indoor Air Temper* 
Qtures Which Would Be Obtainable 
Otherwise Only Through the Instollation 
of Vastly More Expensive Equipment 


A WAX PAPER nanufacturer was encountering 
heavy losses due to spoilage m his warehouse 
during the hot summer months The wax softened, 
sheets stuok together, causing damage m inventory, 
rejections from customers, and loss of good will An 
estimate on mechanical refrigeration for the storage 
space ran well over $40,000, with correspondingly 
high operating and maintenance costs A survey was 
made with night-coohng in mind as a possible solu- 
tion It was found that (1) the paper was stacked 
with ample space for air to circulate between the 
rolls, (2) the building design pernutted inflow of 
air near the floor level through doors on either side 
of the warehouse, (3) a skylight extendmg the length 
of the warehouse made possible the inexpensive in- 
stallation of fans 
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With such evidence in its favor, a night-cooling 
system was installed And in this installation, costing 
approximately $3000, that company found the solution 
to its problem 

This IS just a single example of how effective air 
cooling can be provided at low cost with a night- 
cooling system 

The extremely high air temperatures often at- 
tained in buildings during the summer arc due largely 
to the fact that the heat of day is absorbed by the 
structure itself, and by all that it contains Then, 
after the day shift has ended and the plant is closed 
up, the day-time heat is retained inside the building 
As a result, on the following mornmg the workers 
come into a hot, humid, heavy atmosphere that is 
little better than the peak of the previous day 

BASIC PRINCIPLE — Outdoors, however, when the 
sun goes down, even during extreme heat waves, the 
temperature drops l\j w 30 degrees And the basic 
principle of a ni^t-cooling system lies in taking full 
advantage of this sharp drop m outdoor temperature 

Propeller fans or power roof ventilators are In- ^ 
stalled in walls, windows, skylights, or on the roof 
Actuated by either electric time clocks or main- 
tenance crews, the fans are turned on as soon as the 
outdoor temperature has lowered and are stopped in 
early mommg hours The heat which accumulated 
in the building during the day, along with the 
hurmdity, odors, dust, steam, and other unwanted 
air contaminants, are driven out of the building as 
the cool night air is drawn in from outside Inside 
temperature may thus be lowered as much as 20 de- 
grees, the atmosphere is then fresh and Inviting 
when the day shift comes to work 

In the case of the wax paper warehouse, fans ac- 
tuated by time clocks were turned on near midnight 
to pull cool night air into the building and circulate 
It around the stored rolls of paper A complete change 


of air was produced every four mmutes The fan^ 
were automatically stopped m the early morning, 
at which time the night watchman closed all win- 
dows and doors And care was taken during the day 
to see that the warehouse was closed as much as 
possible to retain the low-temperature air Thus, 
the spoilage of wax paper due to heat was completely 
eliminated 

IN ATTICS FIRST — Starting back m 1918, when 
our company first adapted the exhaust fan to remove 
heat from attics, this method of cooling buildings has 
gamed increasing acceptance, and today night-cool- 
ing systems are being installed in apartments, hotels, 
stores, industrial plants, and office buildings 

A typical commercial installations is the one made 
in a group of medical buildings where five buildings 
contain 170 rooms to be ventilated Into waiting 
rooms, doctors' offices, opeiatmg rooms, X-ray rooms, 
laboratories, daikrooms, and lest rooms, It is neces- 
sary to introduce fresh air, at the same time exhaust- 
ing stale air, heat, and odors without “short-circuit- 
ing” the air, or transferring odors from one room to 
another Power roof ventilators installed on each of 
the five buildings are started each night by main- 
tenance crews, and are turned off near dawn Agaon 
at noon, the fans are turned on to draw out accumu- 
lated heat, and, on excessively hot days, the fans run 
all day 

The result of this installation is a seeming impos- 
sibility — complete satisfaction of the 40 doctors who 
occupy the buildings, with comfortable air tempera- 
tures maintained throughout the entire year 

In almost any buildmg— industrial, commercial, or 
residential — where accumulated heat is a problem, 
the judicious placement and operation of power fans 
or ventilators will provide air conditions which would 
cost many times more to achieve with any other cool- 
ing technique 
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FUELS OF THE FUTURE: 

For Gas Turbines 

and Jet Propulsion 


By N. Holf 

Atflitant Director, Reieerch Dlvitlorir Eaao Laboratorldi 


Bdltor‘$ Nofe: The accompanying or- 
tide IS the second of four, adopted by 
permission from papers presented ot o 
recent Standard Oil Development Com- 
pany seminar on Fuels of the Future 
Each paper deals with different phases 
of fuels for engines of types now in use, 
under development, or projected Together 
they summarize the general subject and 
furnish a glimpse of the fuels and engines 
which technology will be offering to trans- 
portation in the years to come 


T hk PRiNCiPLi of the combustion gas turbine which 
has made possible the development of turbo-jet 
and turbo-prop-jet engines for aircraft, and which 
appears also to have a definite place in the future 
of marine and railroad locomotive propulsion, is by no 
means new History is full of attempts to develop a 
satisfactory gas turbine Early experimenters, handi- 
capped both by lack of knowledge which would per- 
mit design of efficient compressors and turbines, and 
by lack of the proper materials of construction, were 
unsuccessful However, the war-time need for greater 
and greater speed in aircraft prompted intensive 
research In these fields, and the mcreased knowledge 
of aerodynamics, coupl^ with the discovery of struc- 
tural materials suitable for extremely high tempera- 
tures, made possible the development of the gas tur- 
bine, in the form of the turbo-jet engine, for aircraft. 
This new type of engine has opened new horizons 
for aircraft performance, and is one of the outstand- 
ing developments since the original flight of heavler- 
than-air machines. 

Basically, the design of the combustion gas turbine 
is simple There is only one major moving part, a 
rotating shaft on which is mount^ an air compres- 


sor and a turbine rotor The compressor supplies air 
to the combustion chambers where fuel is burned 
continuously to increase the energy content of the 
compressed air by heating it The resulting hot gases 
are then expanded through a turbine, causing the 
turbine rotor and shaft to revolve In the case of the 
turbo-jet engme, only sufficient energy is recovered 
by the turbine to drive the compressor, the hot gases 
leaving the tuibine arc exhausted through nozzles to 
form the jet 

In the prop-jet engine, or in a gas turbine con- 
structed for marme propulsion, the greater part of 
the energy available in the hot gases from the com- 
bustion chamber is recovered by the turbine, and the 
power thus available, ovei and above that required 
to drive the compressor, may be utilized to drive an 
air screw, in the case of high-speed aircraft, or a 
generator, for example, in a maiine installation The 
prop-jet aviation engine, of course, may still be con- 
sider^ a jet-propulsion unit 

The amounts of fuel and air consumed by the gas- 
turbine engine m developing its power are astound- 
ing when first considered A turbo-jet engine devel- 
oping 4000 pounds thrust, equivalent to 4000 horse- 
power at 375 miles per hour, will require more than 
four million cubic feet of air in an hour At this rate 
all the air in a typical six-room house would be ex- 
hausted in about nme seconds Approximately 20 
barrels of fuel are burned each hour — enough fuel, 
if it were ‘gasoline, to drive an automobile 12,000 
miles at a speed of 60 nules per hour, or, if heating 
oil, enough to heat a typical six-room house for two 
thirds of a heating season 

Heat is released in the combustion chambers of the 
turbo-jet engine at the rate of about 20,000,000 Btu 
per hour per cubic foot of combustion zone, which 
may be compared with a rate of one million to two 
million Btu pet hour per cubic foot m the case of m- 
dustrial furnaces And this great development of 
power is accomplished with a freedom from vibration 
unknown in reciprocating engines 

BRIGHT FUTURE — The future of gas-turbine 
power plants for aviation Is very bright The turbo- 
jet engine right now far surpasses the conventional 
reciprocating engine where extremely high speed is 
necessary, and where fuel economy is of secondary 
importance, as in fighters, interceptors, and fast at- 
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tack bombers at present altitudes When pressurized power almost immediately when required The unit 

cabins for very high altitude are developed, it has should come to operating temperatures very quickly, 

future possibilities for fast, long range commercial and any extensive time-lag, such as is needed for 

transport There are two reasons First, at altitudes the development of high-pressure steam, would not 

of 40,000 feet or higher the turbo-jet unit is much be necessary 
mora economical of fuel than at low altitudes Sec- 
ond, long flights of 3000 miles, which presently take NOT JUST ANY FUEL — Many misleading state- 
ly to 14 hours, may be made in six to seven hours, ments have been made about the fuel quality re- 

^ereby doubling the utilization of equipmeht and qulrements of the aircraft gas-turbine engines One 

flight personnel, and also providing a more attractive could gather from early publicity releases that these 

passenger schedule units could bum almost an 3 ^hing that could be 

The turbo-propeller- jet power plant has the possl- pumped and was combustible Such statements do 

bihty of competing directly with the conventional re- not reflect the actual situation It is true that aircraft 

ciprocatlng engine at present-day speeds, since it is gas turbines do not require high-octane gasoline, 

to be expected that improvements in design will re- although many of them have been operated success- 

suit In fuel economy and operating life equivalent to fully on this type of fuel It has been found, how- 

those of the reciprocating engine The rapidity of ever, that gas-turbine engines perform best on 

application of turbine power plants to commercial certain specific types of fuels, and these fuels must, 

flying is a subject of varying opinion Some estimate in addition to satisfying the characteristics of the 

that they will be mtroduced m three years, others gas-turbme combustion chamber, meet a number 

in five years, and still others in 10 years or longer of specifications which are inherent m any fuel util- 

However, the rapidity of their introduction will most ized m high-altitude aircraft Foi example, the fuel 

probably be in direct proportion to the amount and must have a very low freezing point in order to 

caliber of the effoit expended in research and de- withstand low temperatures at high altitudes 

velopment From the standpoint of engine performance, a 

Among the advantages claimed for large gas-tur- satisfactory fuel for gas-turbine engines must bum 
bine installations for marine propulsion are savmgs cleanly, and must not cause deposition of carbon or 

m weight and space requirements The gas turbine coke in the combustion chamber Such coke forma- 

will, for example, eliminate boilers It should be lion, in addition to being an indication of incomplete 

cheaper to construct than modem steam or Diesel combustion with consequent loss in efficiency, may 

equipment and would eliminate many items of auxil- also promote warping and distortion of the metal 

lary equipment, such as condensers If experience 
obtained in the case of gas turbines m the aircraft 

field is duplicated, the large-scale gas turbine should StapIHltd MrtiM of ■ got torblno. HuM air Irwa 

also have the advantage of being able to furnish oo«bM«c« ohOMbor It oxhaaitod fbroogb taibiM. 

wbloh drIvM Mit ooMprooior tod alot provIdM powar 
far tfaflanary plaata, laaamotivati or tbipt 
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liners of the combustion chamber by preventing even 
dissipation of heat Furthermore, large particles of 
coke may become dislodged and severely damage the 
turbine blades 

The satisfactory fuel must provide a stable flame 
over wide ranges of air-to-fuel ratio Flame blow- 
out must not occur when throttling causes a momen- 
tary abnormally lean mixture Similarly, blow-out 
must not take place m the event of rich mixture 
caused by quick throttlmg while the compressor is 
rotating at relatively low speed Blow-outs might 
well prove disastrous, particularly In combat air- 
craft, if re-ignition were not immediately obtamed, 
and such cases might be encountered at high altitude 

Fmally, the gas-turbine fuel itself and its prod* 
acts of combustion must be of such nature that 
neither will corrode the metals of which the engine 
is constructed 

Fuels for aircraft gas-turbine engines at the pres-* 
ent time range in volatility from that of 100-octane 
aviation fuel, which is frequently employed because 
of its availability, to that of kerosine Present indica- 
tions are that fuels of higher boiling ranges are not 
entirely satisfactory in the combustion chambers of 
the gas-turbine engines because, among other rea- 
sons, of their low temperature properties 

The chemical composition of the fuels may also be 
an important factor Aromatic hydrocarbons appear to 
bum less cleanly than those of the paraffinic type 
On the other hand, in the case of jet-powered air- 
craft, the aromatic hydrocarbons should have a 
fundamental advantage because of their higher heat 
content per gallon, and fuel storage space may be- 
come a limiting factor on high-speed planes There 
are indications that improvements m combustion 
chamber and accessory equipment design may per- 
mit the use of highly aromatic fuels If the use of 
fuels contaimng large percentages of aromatic hydro- 
carbons should ultimately prove to be desirable, it 
will permit utiLzing many products produced by 
catalytic or thermal cracking, m addition to the more 
paraffinic products that predominate m virgin crud^ 
oil 

EXTENSIVE FUEL TESTING - In order to deter- 
mine the most desirable fuel from a performance 


Powtr U iHpipllad by tba turbo-|tt tufliia tbroigb 
rtaction. Tbt tmtlns eptritss tbt eomprtstor and 
may alta pawar a propallar as In a prop-|st> In 
drawiRfi dirKtion of motion Is from right to loft 


standpoint, fuels of all types are being evaluated in 
full-scale combustion chambers of gas turbme 
engines The Standard Oil Development Company 
was the first petroleum company to establish a lab- 
oratory for tins purpose, and tests are run in all 
types of currently available units Facihties are on 
hand for simulating conditions of flight at altitudes 
up to 40,000 feet By this means, the requirements of 
newly developed engines con be determined as soon 
as the engines become available 

Knowledge of the fundamental variables con- 
trolling high -output combustion is essential for fur- 
ther development of gas-turbme fuels Studies of the 
fundamentals of combustion are under way in a spe- 
cial laboratory in co-operation with the Office of 
Naval Research Here the many factors affecting 
rates of flame propagation, flame stability, and heat 
release per unit volume are investigated on a lab- 
oratory scale The most advanced spectrographic 
techniques are employed, and it has been necessary 
to construct numerous unconventional pieces of test 
apparatus For example, means had to be developed 
for confining the flame from fuel bemg burned at a 
faster rate than in a domestic heating furnace within 
a space six inches long and one inch in diameter 
Knowledge gamed by these fundamental studies will 
find application, not only to problems relatmg to gas 
turbines, but also to pulse jets, ram jets, improved 
furnaces of all kinds, and even to combustion m the 
reciprocating engines 

The ultimate selections of the types of fuel to be 
generally employed m gas turbines will depend upon 
combustion performance, safety m storage and han- 
dling of fuels, and economy of operation The selec- 
tion of the boiling range characteristics of the fuels 
will be affected by considerations of maximum prob- 
able future demand for other liquid fuels, such as 
motor gasolme, 100-octane fuel components, kerosine, 
and Diesel fuels so that the characteristics will not 
unduly restrict amounts that can be made Assurance 
of proper performance will come only from extensive 
research over long periods of time 
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EXPANSION TESTING 

Essential To Understanding of 
Production Problems 

High-speed operation in any indus- 
try usually means the occurence or 
the use of elevated temperatures 
Temperatures in turn mean ex- 
panded dimensions of materials 
And expansion can mean breakage 
of retaining members, losses of pro- 
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Buriau of Standirdi typa Dilatomatar 

duction accuracy, and similai 
tioubles 

Materials are studied as never 
before to find out ]ust how much 
ihey will expand and undei what 
conditions The data, which must be 
of scientific accuracy, are obtained 
from such mtncate instruments as 
the Bureau of Standards type 
Dilatometer — E L C 


LINE VOLTAGE STABILIZER 

Reduces Var/af/ons In Qualify 
Of Photographic Prints 

V ARYING voltage conditions and the 
consequent bad effect on the quality 
of negatives and prmts have been 
elurunated in a lithographic plant 
by the installation of a voltage 
stabilizer which debvers a constant 
output of 230 volts when connected 


to an ordinary power line whose 
voltage vanes between 190 and 260 
volts The influence of other elec- 
trical loads on the voltage output is 
eliminated 

Installation of the stabihzer grew 
out of a study by the Charles M 
Falk Lithographic Company of the 
factors controlhng J;^e production of 
good negatives and prints It was 
discovered that negatives did not 
pioduce the same true colors for a 
given exposure, or, for black and 
white negatives, the same densities 
for a given exposure Further studies 
showed that voltage variation 
caused by changes of electiical loads 
on the building circuit produced 
color variations as a result of un- 
equal voltages at the light source 

The General Electric voltage 
stabihzer, a 5000-volt-ampcre trans- 
former network device, was installed 
for control of the lighting circuit 
used in the photographic process 
resulting m a reduction m negative 
spoilage and lower time losses 


FUEL VAPORIZER 

Distributes Super-fme Spray 
Through Pin-Hole Slots 

heavy oil into a mmia- 
tuie cyclone of tiny droplets aver- 
aging less than four ten -thousandths 
of an inch in diameter, a fuel atom- 
izer has been perfected to speed 
work on a new gas turbine engine, 
according to scientists at the West- 
inghouse Research Laboratories 
Designed by Keith V Smith, the 
atomizer will be used on a 2000- 
hoisepower oil-bummg gas turbme 
now under development 
A new-type nozzle that sprays oil 
into the engine, the atomizer en- 
ables a minimum of 96 percent of 
the fuel to be converted into heat 
over a wide range of speeds — at 
times reaching heat-produemg effi- 
ciency twice that of conventional 
nozzles 

“This is possible,” explains Dr 
Stewart Way, who supervises com- 
bustion research at the Laboratories, 
“because the tiny wind-driven drop- 
lets vaporize and bum more readily 


than the spray from a conventional 
nozzle, which produces fuel par- 
ticles some ten times larger 

“About 29 billion drops a second 
are sprayed by the new nozzle, pro- 
viding a total burning area of one 
hundred square feet and immensely 
speeding up the process of vaporiza- 
tion As a result, greater fuel econ- 
omy now becomes possible, reducing 
the cost of gas turbine operation ” 
Key to the new nozzle’s atomizing 
power IS a blast of air that enters 
through SIX pin-hole slots cut at an 
angle in the nozzle As these sepa- 
late streams of air enter the atom- 
izer, their whirlmg motion stirs up 
a miniature cyclone This air blast 
in turn colhdes with the incoming 
fuel supply, ripping the thick oil 
into droplets so fine they approach 
the size of fog particles 
“The conventional method of sup- 
plying fuel IS to pump oil through a 
nozzle at various pressures and let 
the flame do the rest,” Dr Way 
points out “But such a method has 
two serious disadvantages First 
when the turbine is running under 
hght loads, the fuel is distributed 
unevenly throughout the combustion 
chamber, a large part going to the 
walls where some of it cakes m the 
form of unburned carbon particles 
Second disadvantage of convention- 
al nozzles is that the particles are 
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too large for best combustion whtA 
fuel pressures are relatively low 
‘*The fuel nozzle designed by 
Keith Smith goes a long way toward 
clearing both these hurdles by pro- 
viding super-fine atomization over 
a wide range of operations, and by 
distributing the fuel equally to all 
parts of the combustion chamber 
*‘A unique feature,” Dr Way con- 
tinues, “is that a very tine spray can 
be attained at oil pressures as low 
as 10 pounds per square inch, and 
even lower if a lighter grade of 
Oil is used With the conventional 
nozzle, pressures of at least 50 
pounds per square inch are re- 
quired ” 


CHILLED LATEX 

Converted Info Synihefic 
Rubber Film 

OoNViRSiON of a neoprene latex to 
a purified synthetic rubber known 
as GR-M is now possible on a con- 
tinuous production basis It has 
been found that a latex of GR-M 
can be converted into a thin rubber- 
like film by freezmg a thin layer of 
latex on the surface of a chilled re- 
volving metal cylinder and then 
scrapmg off a film of rubber mixed 
with ice crystals This method avoids 
the use of chemicals and can be op- 
erated continuously in a machine 
The method by which GR-M is 
manufactured gives a mllk-hke dis- 
persion of tiny rubber particles that 
looks like latex obtained from the 
rubber tree Before such goods as 
tires, hose, and other articles can be 
made, it is necessary to separate the 
synthetic rubber from the water and 
chemicals used in the manufacture 


of the latex. Such a latex can be 
coagulated by the addition of chemi- 
cals or acids and the solid rubber 
thus obtained But it was desirable 
to produce the synthetic rubber 
without the necessity of adding 
chemicals that must be removed 
later or by the use of excessive labor 
In the new process, developed by 
E I du Pont de Nemours and Com- 
pany, the latex is fed to a cold re- 
volving drum, the film of ice and 
rubber is removed and thawed, and 
the water is then removed by 
squeezing the film end passage 
through drying ovens similar to 
those used for drying textiles The 
dried film is very thm and resembles 
a sheet of elastic transparent paper 
This film when dried is fed into 
machines which squeeze it together 
into the form of a rope about an 
inch in diameter The roped GR-M 
IS then contmuously cut into sec- 
tions and packaged by automatic 
machinery ready to be shipped to 
the fabricators of rubber goods 


MACHINE-SHOP FORESTS 

Return With Installation 
Of Spocial Conduits 

HEN BELT drives with their over- 
head shafting first were reduced in 
number, many a plant manager 
sighed happily over the fact that the 
ceiling space was clear above his 
machmes and his shop no longer 
looked like a forest 
Gradually, the forest appearance 
is creeping back Compressed air 
lines, hydraulic lines, electrical con- 
nections, circulating steam and hot 
water, special lubricants, tubes for 
gravity or pneumatic handling of 


materials, all are being led down 
from plant ceilings And with them 
are coming all of the problems of 
light without shadows which had 
existed with the belting 
This condition will mcrease No 
matter what the engmeer may de- 
sire above his machines, ceiling 
space IS too handy and too valuable 
to waste— ELC 


MIDGET CAMERA 

Dispuised As Match-Box, 
Was Tool of 05$ 

Small enough for concealment in 
a person’s hand and yet capable of 
snapping pictures that can be en- 
larged many diameters with ex- 
cellent clarity, a tiny camera was 
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developed duimg the war for use 
by the OSS and underground forces 
Also the OSS was supplied with 
“vestpocket darkroom” kits con- 
taining several rolls of 16-nim film 
photographic developing and fixing 
chemicals m pill form, a small 
chamois for wipmg the developed 
film dry, nuxing spoon, film clips, 
and a pencil-size solution agitating 
stick By means of this miniatuie 
darkroom equipment, the film could 
be developed in a small glass hold- 
ing a jigger of solution 
The camera, which was planned 
by J L Boon, Joseph Stoiber, and 
Henry Hood, all of the Eastman 
Kodak Camera Works, took film in 
coils or spools in lengths of about 
two feet It produced about 30 ex- 
posures, had an f/5 lens with one 
stop to close the aperture to f/11, 
and operated at a shutter spe^ of 
about l/50th of a second 
With a one-inch focal length, the 
lens had an angle of view of ap- 
proximately 45 degrees, which per- 
mitted picture-shooting **from the 
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hip ** The subject was in focus from 
alraut eight feet to infinity 

Film coated with standard East- 
man emulsions (Super XX or Plus 
X) was used in the camera, which 
was constructed of a molded Bake- 
lite inner case sheathed in a metal 
outer case The entire camera had a 
dull black finish 

Functioning with but a slight 
click, the “M B " had no view finder 
and was operated simply by aiming 
at the subject, then pushing a small 
plunger A wire lever enabled the 
operator to take time exposures as 
welL 

For copymg photographs or 
printed matter the camera was set m 
a small stand equipped with a close- 
up lens In this manner it served sis 
a photo-recording apparatus for re- 
producing documents and similar 
material 


INSECTS TRACED 

By Tagging With Radio- 
Acfiva Material 

Movement of insects can be fol- 
lowed by attaching a small amount 
of radium sulfate to them and de- 
tecting the radioactivity with a 
Geiger-Muller tube With this tube 
and its associated power supply, 
sufficient output is obtained to op- 
erate a loudspeaker directly, and to 
locate through four inches of soil 
an Insect or worm carrying five 
micrograms of tracer Periodic ticks 
from the loudspeaker increase in 
rate as the insect is approached — 
KH 


BETTER LEATHER FINISHES 

Produced Through Use Of 
Infra-Rad lamps 

K4odern scientific developments are 
being successfully applied to one of 
man's oldest industries, shoemaking 
Today, progressive tanners are using 
infra-r^ lamps to fix the finishes 
on leathers TTiey find this superior 
to the old heat methods, for it per- 
mits a second appbcation in a mat- 
ter of seconds and, in this way, 
radically reduces the time necessary 
for finishing 


WATCH TIMER 

Comperes Ticks With Output 
Of Crysfaf Oscj/fafor 

Newest m watch rate recorders is 
a device which picks up the sounds 
of a watch with a microphone, feeds 
them to an amplifier, and thence 
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to a trigger tube that operates the 
solenoid of a printing bar A crys- 
tal-controlled oscillator servmg as 
the master time clock also acts on 
the printmg bar, so that the slope of 
the lines printed on a strip of paper 
mdicates whether the watch is run- 
ning fast or slow A senes of lines 
parallel to the sides of the paper 
means that the watch is keepmg 
perfect time The mstrument, made 
by the Gibbs Division of George W 
Borg Corporation, is supplied in a 
plastics case for counter use — K H 


OFF-SHORE OIL WELL 

Aiay he First of Many 
Far From Land 

An oil well 10 miles out in the 
Gulf of Mexico — the first operation 
of this nature so far from land — is 
only a forerunner of others even 
greater distances off shore, states 
R G Watts, of the Magnolia Petio- 
leum Company, which drilled the 
well This well is about 37 miles 
south of Morgan City, Louisiana, 10 
miles off shore from the mouth of 
the Atchafalaya River The same 
film has in process of consliuctlon 
anothei platform 29 nuJes off shore 
Four others are in the planning 
stage within 10 miles of shore and 
one more neaily 20 miles out Pios- 
pects are that the next few years 
will see many more wells drilled 
in the Gulf waters and probably 
much further out 

The well was drilled to a total 
depth of 12,874 feet with no pro- 
duction At present it is dulling di- 
rectionally at 10,601 feet from a 
whipstock set at 10,542 feet 

Water at the location site was 16 
feet deep at mean low tide There 
are no other wells between this one 
and the shore m this general area 
but there are a few m Atchafalaya 
Bay, m protected and somewhat 
shallower water 

The quartering of men and trans- 
porting them to and from the job site 
m a reasonable length of time gave 
promise of being a major problem 
This was solved in two ways First 
by establishing a quarterboat near 


Eugene Island just inside the Bay 
in seml-quiet waters, and secondly 
by use of a heavy fast boat as crew 
boat to transport men between the 
job and the quarterboat 
The distance of the well from land 
and its location in the open Gulf 
necessitated pioviding more plat- 
form space or area for storage of 
drillmg mud, fuel oil, fresh water, 
and standby units than would other- 
wise be required The platform was 
set at an elevation of 20 feet above 
mean high water to give protection 
against waves of maximum expected 
height The bracmg on the pilmg was 
designed for the force of such waves 
which, due to the open type of struc- 
ture, would be about 800 pounds per 
square foot of exposed surface 


JET ALLOYS TESTED 

By Rapid Spinning At 
High Temperaturos 

Scientists are exploding whirlmg, 
red-hot disks of metal m an effort 
to determme the maximum strength 
of parts for aircraft jet engmes This 
“metal torture*’ will lay t^e ground- 
work for development of new alloys 
especially suited to this work 
Disks of specially-developed al- 
loys, one foot in diameter and one 
mch thick, will be heated to tem- 
peratures above 1400 degrees, Fah- 
renheit, and spun at a speed of 1200 
miles per hour — 35,000 revolutions 
a minute — until they hterally fly 
apart under the combined attack of 
centrifugal force and heat A spe- 
cially constructed dugout, ringed 
with heavy sandbags and sunk 10 
feet below floor level, will bear the 
brunt of the assault 

“These destruction tests,” explains 
R E Peterson, manager of the 
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Mechanics Department at the West- 
inghouse Research Laboratories, 
where the tests are bemg conducted, 
*‘are aimed at revealing the ulti- 
mate strength of alloys now used in 
gas-turbme i otors for jet engine 
application In actual service, these 
rotors — on which the turbine blades 
nde — are subjected to terrific stress 
and temperatures We plan to simu- 
late and even exceed those condi- 
tions until the metal breaks up ” 
When the actual test is underway 
the 32-pound disk is covered by a 
thm steel hood from which air has 
been evacuated to reduce friction 
The hood has been constructed pur- 
posely of very light steel, one eighth 
of an inch thick, so that flying frag- 
ments of the metal will easily pene- 
trate its thm skm Use of a heavier 
steel would cause serious damage to 
the fragments and prevent close 
scrutiny of the type of fracture or 
break involved — very vital informa- 
tion to the scientist 
As the heated disk spins, research 
engmcei s will make continuous 
measurement of its temperature 
Methods for doing this posed a dif- 
ficult problem Smee the disk is 
whirlmg at the rate of 35,000 revolu- 
tions per minute, any heat-measur- 
mg device attached to the outer rim 
would have a centrifugal pull of ap- 
proximately 190,000 times its own 
weight Even if the device weighed 
a fraction of an ounce, it would have 
to be fastened strongly enough to 
resist a pull of many thousand 
pounds The problem was solved by 
a special weldmg process 
Periodic measurements also will 
be made of the expanding diametei 
of the whirling metal disk Under 
high stress and temperature, all 
metals tend to flow or “creep,” and 
with the very narrow clearances in 
the gas turbine, a knowledge of thik 
rate of flow is vital to the design 
engineer to prevent future rubbing 
of surfaces 


DDT MOTHPROOFING 

Assures Two-Year Protection 
From Attack By Insects 

^Mothproofing clothing by spraymg 
DDT in solution on the material in 
the centiifugal extractor at the div 
cleaner’s plant as a last step in the 
dry cleaning piocess affords here- 
tofore-impossible protection The 
treatment leaves tiny traces of the 
insecticide so distributed through- 
out the fabric that insects will not 
attack it for as long as two years 
or more after treatment, even though 
the garment be washed in the m- 
terim The amount of insecticide left 
m the fabric is so small that it in no 


other way affects the cloth, nor does 
it impart color or odor to the work 
Application is simple and apparently 
foolproof, the insecticide la dis- 
solved in the solvent by passing It 
over a porous bag contaming the 
powder The solution is sprayed on 
the material in the extractor just 
before the work goes to the final 
dryers — DU K 


FABRIC COATING 

Confoins No Sulfur, Profecis 
Stfverwore From Tarnish 

P LAsncs-coated materials, this tune 
a cotton-base fabric coated with py- 
rolylm, are makmg their appearance 
m many new applications One is a 



Tarniik ratarding ahtst 


silver chest sold with Goiham silver- 
ware that is coated with Terek, 
manufactured by Athol Manufactui - 
ing Company The advantages of this 
material is that it discouiages tar- 
nishing, being compounded without 
sulfur— CAB 


PACKAGE BATTERY CHARGER 

is Fully Automatic, Can 
Not Overcharge 

Improved heavy-duty battery charg- 
ing equipment for industrial truck 
service, meeting all the standaids 
of the Electric Industrial Truck As- 
sociation, is now packaged m one 
unit consisting of a single-circuit 
battery -charging motor- generator 
set, with its control cabmet mounted 
on a welded structural steel frame- 
work directly ab^e It is completely 
wired and assembled before ship- 
ment from the factory 
The equipment meets the require- 
ments of an 18-cell, 550-ampere 
hour, lead-acid type storage battery 
It charges the battery at the exact 
tapered charge rate that is indi- 
cated by the battery manufacturer 
as being necessary for longest life 
of the battery equipment 


The generator is a conventional 
47 -volt DC machine For exact ad- 
justment of voltage, a slide-wire 
type resistor is used in the field cir- 
cuit m place of the usual rheostat 
This prevents tampermg with the 
voltage after it has been set 
The equipment, produced by the 
General Electric Company, is com- 
pletely automatic Connection of the 
battery to the terminals automati- 
cally starts the motor-generator set, 
and when it has attained syn- 
chronous speed, the line contactor 
to the battery circuit is closed auto- 
maticafly As soon as the battery 
has reached a voltage representing 
75 to 80 percent of full charge, a 
timing device is actuated which cuts 
off the battery from the charging 
circuit on completion of the charge 
This shuts down the motor-gen- 
erator set and prevents overcharg- 
ing the battery 


PEST KILLER TESTED 

Seen As Superior To 
DDT, Nicotine 

Having shown m prelinunary tests 
that it may be the answer to the 
problem of controlling pests which 
are not eliminated by DDT, a new 
phosphate, tetraethyl p3rrophosphate 
(or TEP, as it will probably be 
called) marks as its victims rats, 
codling moths, aphids, and mites 
which menace such crops as apples, 
potatoes, peaches, and cabbages 
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The importance of TEP as an in- 
secticide lies in the fact that many 
of the msects which DDT kills are 
those which hold other insects in 
check With the predators elimi- 
nated, aphids, mites, and kindred 
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pests flourish Estimates rate TEP 
as ten times as effective as nicotine 

One advantage it possesses is that 
it leaves no poisonous residue^ for 
It decomposes within a few days 
after application Thus food prod- 
ucts, on which it will be most wide- 
ly used, need not be washed before 
marketing 

The full utility of TEIP m agricul- 
tural fields will not be established 
for at least a year or more Con- 
ceivably, it can be used as a spray, 
or dust component, or as an aerosol 
ingredient — H C E J 


CONTROL-CABLE STEEL 

Has Expansion Coefficient fo 
Atofc/i That Of Afummum 

Having a coefficient of thermal ex- 
pansion close to that of aluminum 
alloy, an alloy steel has recently 
been developed for use in aircraft 
control cables It has successfully 
solved the problem of maintaining 
correct control cable tension when 
used in assemblies with aluminum 
alloy over a range of temperatures 
from — 60 to 4-75 degrees, Fahren- 
heit, and without sacrificing neces- 
sary strength properties 
The alloy is a nickel-manganese- 
chromium steel containing 11 to 14 
percent nickel, 3 5 to 6 percent man- 
ganese and 3 to 6 percent chromium, 
with 0 3 to 0 7 percent carbon Ten- 
sile strengths of 250,000 to 280,000 
pounds per square inch, comparable 
to those of “18 and 8” stainless steel, 
are obtainable by cold-rolling The 
material is non-magnetic even after 
severe cold-working, and its high 
thermal expansion coefficients close- 
ly match those of the aluminum 
alloys used as cable casing 
The alloy will probably also find 
uses in thermostatic bi-metal paits 
Applications have been developed 
for aircraft engine cylinder liners 
valve seats, and crank case bolts 
The steel can be nitndcd, and seems 
to have good resistance to impact 
at low tempeiatures 

A special field of use is expected 
to be found m applications that re- 
quire a non-magnetic material with 
strength greater than that of the 
nonferrous metals — F P P 


NOVEL WOOD STILL 

Gives Better Yield 
With Less Fuel 

Strmtgthening of the wood distil- 
lation industry m competition with 
synthetic manufacturer of acetic 
acid and methanol is forecast by R 


S Aries, research associate at the 
Polytechnic Institute of Brooklyn, 
as a result of a new wood distillation 
process 

The new process developed at the 
Institute, m contrast to the old- 
fashioned plants m which wood is 
loaded by hand into cast-iron trams 
or “buggies” and placed in heated 
kilns, uses a steel chamber or re- 
tort mto the top of whiih the wood 
IS chai ged and continuously emerges 
at the bottom as chaicoal The flue 
combustion gases are circulated sev- 
eral times in the retort, thus diying 
the wood and saving on the amount 
of heat necessary for carbonization 

Other advantages of the process 
are a lower investment and a highei 
recovery of superior quality prod- 
ucts By the new process one ton of 
dry wood yields 1000 pounds of 
charcoal, 125 pounds of acetic acid 
and 80 pounds of methanol In com- 
pai ison, the oven processes now in 
use yield only 600 pounds of char- 
coal, 80 pounds of acetic acid and 4S 
pounds of methanol per ton of proc- 
essed wood 

These improv^ yields, coupled 
with mechanized handling of wood, 
should permit plants to survive the 
keen competition from synthetic 
products and establish distillation 
as a permanent wood-chemical in- 
dustry in Ameiica —HCEJ 


RADIO COMPASS TRAINER 

Demonsfrafes Direction Finding 
By Sight and Sound 

Devised for the instruction of air- 
craft pilots and radio operators in 
the use of a radio compass, a trainer 
demonstrates both visually and 
aurally how positions of a ladio sta- 
tion and an airplane with relation 
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to the north magnetic pole and the 
radio loop antenna combine to m- 
dicate a bearing from airplane to 
station All of the elements are mov- 
able to set up different problems 
The trainee IisIlos with headphones 
as he rotates the loop and plane — 
KH 


PLUG-IN CONTROL 

Con Be Quickly Replaced If 
It Develops Trouble 

Having captive wing-nut mounting 
and a multiple-contact plug for all 
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external connections, an electronic 
control unit allows practically unin- 
terrupted machine operation m a 
factory When trouble occurs m the 
control unit, it is yanked out in its 
entirety, and a spare one plugged 
in with only a few minutes lost 
time — K H 


HIGH-STRENGTH ALLOY 

Of Aluminum and Zinc Was French 
Wor Tim© Achfevement 

F ROM FRANCE are now coming re- 
ports of war-time developments in 
the light-metals field which reveal 
that the French went somewhat far- 
ther than the United States in the 
sUength level of their new alunu- 
num-zinc alloys 

To obtain the greatest possible 
strengths, and thus to achieve the 
maximum weight saving, the French 
put 8 percent zinc and 2 5 percent 
magnesium in the alloy (as com- 
pared with American alloys con- 
taining up to 6 percent zinc) The 
Flench alloys (called Zicral) are 
reported to have 85,060 to 99,600 
pounds per square inch tensile 
strengths, have a specific gravity of 
2 8, and to be available as both 
sheet and forgings, the former clad 
with a more corrosion-resistant al- 
loy -FPP 
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PHOTOELICTRIC ACTUATOR 

Of High Resolution, Counts Tmy 
Paris With Great Accurocy 

F OR coimriNG piUst buttons, watch 
screws, bottle caps^ hardware, and other 
such items, which because of their 
small size, light weight, or irregular 
shape, are difHcult to count accurately 
at high speeds, a high resolution photo- 
electric actuator has a beam approxi- 
mately 1/16 inch wide and will re- 
spond to changes in light level as small 
ai 20 percent 'Since complete interrup- 
tion of the light beam is not reqmred 
for normal operation, objects as small 
as ODIO of an inch have been counted 
with high accuracy This feature also 
permits the counting of objects which 
do not have a distinct Reparation 
This Model 600 Photoelectric Actu- 



Oan count up to 50,100 nniti per minute 


ator, product of the Potter Instrument 
Company, provides the negative pulses 
required for operation of that com- 
pany’s electronic counters, and is de- 
signed to detect objects at rates up to 
30,000 per minute The unit also con- 
tains a capacitor discharge output cir- 
cuit for the high-speed operation of 
control solenoids such as required for 
deflector gates and packaging equip- 
ment 


SMALL INDUCTION HEATER 

Applicable to Short-Run or 
Production-Lme Operation 

An itkicient nqurce of radio-fre- 
quency energy for hardening, anneal- 
ing, soft-soldermg, brazing, or melting 
operations is found in a low-coot, 
bench-type induction heating generator 
engineered for continuous, full-load 
operation on the production line or for 
short-run work This unit, delivered 
ready to use, operates on 120 volt, 60 
cycle power, and has a full-load out- 
put of 43 Btu’s per minute at a normal 
operating frequency of 450 kilocycles 
T^e generator u designed so that wa- 



ter-cooling of working coils is unneces- 
sary, as are any adjustments on the 
generator when changing from one 
coil to another Single or multi-tum 
coils can readily be made by simply 
shaping copper wire or tubmg to the 
work piece 

The equipment is fully protected by 
a plate overload clrciut breaker and 
an instantaneous line circuit breaker, 
either of which will automatically shut 
off the generator if improper line 
voltage or load conditions should arise 

This versatile generator, called Ther- 
Monic Model 43 by its maker, Tlie In- 
duction Heating Corporation, bridges 
the gap between slow costly hand treat- 
ing methods, and I'lrge industrial 
heaters 


DDT WHITEWASH 

Has Long Lethal Life When 
Made With Skimmed Milk 

P ERMiTTiNC the use of DDT in white- 
wash coatmg, a new formula has re- 
sulted in the longest -lasting residual 
effect of DDT against insects yet re- 
ported to the Milk and Food Section, 
United States Public Health Service, 
according to a disclosure by A W 
Fuchs, Sanitary Engineer Director, of 
that agency’s Washington office 
Using a mixture containing a quart 
of Pestroy 25 percent DDT emulsion 
concentrate, a gallon of skimmed milk, 
and four and a half pounds of high- 
grade spraying lime, research chem- 
ists of the Sherwin-Williams Company 
produced a whitewash coating which 
still had a high killing effect on flies 
309 days after the coating had been 
applied (DDT, when applied to sur- 
faces as part of a coating, is usually 
considered to be lethal for a maximum 
of two to three months) 


Until the development of the new 
formula, it had been impossible to use 
DDT with whitewash b^use the effi- 
cacy of the DDT was destroyed when 
combined with lime and water Skim- 
med milk as the binder not only 
makes it possible to lengthen the lethal 
life of the DDT, but also results in an 
enamel-like coating that is more dur- 
able than water-nUxed whitewash. 

It IB believed that whitewash con- 
taining DDT will be widely used in 
controlling parasites in and around 
stables, hog shelters, poultry houses, 
outhouses, and dairy bams and other 
farm buildings, as well as being ap- 
pl led to basement walls in homes, 
where it can be highly effective against 
flies, ants, roaches, and so on. 

MULTI-SPOT WELDING 

Production Rafe Doubled With 
Baffery Oparafion 

EXAMPLE of the application of bat- 
tery-operated spot welding machines to 
mass production is seen in the welding 
of dust-shield assemblies in the plant 
of an automobile manufacturer The 
parts to be assemblied required 11 spot 
welds A double station machine was 
designed and produced by Progressive 
Welder Company to handle both right 
and left hand dust-shield assemblies 
The batteries (16 cells, 8 volts) are 
contained in a housing in the rear 
center of the machine To the left are 
a group of package-type chargers, 
above which is the charger control A 
total of only 30 kilo-volt amperes — 
balanced on three phases — is required 
to keep the batteries charged 
In operation, only two “shots” from 
the batteries are required to complete 
all 11 welds ’The first “shot” produces 
six welds simultaneously, while the 
second produces the other five welds 
Production is 300 assemblies per hour, 
with two men to load and unload With 
the previous setup, two men could pro- 
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duce only tbout 125 duat-thleld as- 
sembUes per hoiir The eaee of loading 
the machine reduces the amount of op- 
erator effort required, despite the in- 
creased productivity Material is 20- 
gage cold rolled steel Parts are dropped 
into the fixture and the “start’’ button 
is pressed All electrodes come down on 
the work, with the electrodes acting 
as clamps. On completing the cycle, 
electrodes retract to permit removal of 
the assembly 

Advantages of the battery-operated 
machines include a decreased line load, 
and ability to perform a greater num- 
ber of welds simultaneously 


COMPRESSOR CLUTCH 

Permits Automatic Starting Through 
Detayed-Action Engagement 

I NCORPORATINC a “time delay” factor 
which retards its engagement for a 
second or more — long enough to per- 
mit the motor to come up to full speed 
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before any load is applied— a new mer- 
cury-activated clu^ makes possible 
the automatic starting of air compres- 
sors The motor is then able to bring 
to bear its greatest torque, plus the in- 
ertia of its rotor to start the load Motor 
current Is greatly reduced, the starting 
windings are protected, and the need 
for pressure release valves is elimi- 
nated Centrifugal force acting on a 
small amount of mercury in the clutch 
manufactured by Mercury Clutch Cor- 
poration, produces hydraulic pressure 
which is dependent upon the “head“ of 
mercury rather than the amount This 
pressure is utilized without the use 
of levers or other mechanical means, to 
cause the engagement of the friction 
elements of the clutch 


VBRSATILl OSCILLOSCOPE 

With three Interchangeable Kay 
Tubes To Extend Application 

T HC FiBST to permit Quick interchense 
of three different types of cathode-ray 
tubes through tiie front panel by means 
of a plug-in connection, a versatile, 
portable cathode-ray oscUloacope is s 
general purpose instrument which has 
been built especially rugged for use 
in industrial applicatio n s. It is con- 
structed of heavy-duty compon^ts 
which will withsta^ shock and vibra- 
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tion The umt will handle input volt- 
ages up to 850 volts peak to peak, and 
Its exceptionally low frequency re- 
sponse permits the observation of wave 
forms of 0 5 to 300,000 cycles 
Furnished with this oscilloscope, des- 
ignated Type WO-60C by its manufac- 
turer, the Radio Corporation of 
America, is a cathode-ray tube of me- 
dium persistence for general applica- 
tions For the lowest frequencies, how- 
ever, a long-persistence, flickerless 
screen is often found desirable A third 
tube having a short-persistence, highly 
actinic screen, is best for photographic 
recording without the effect of blur- 
ring The latter two tubes arc available 
as accessories 

The WO-60C permits changeover 
from one type of cathode-ray tube to 
another in as little as ten seconds This 
is accomplished by merely detaching a 
built-in light shield, removing the tube, 
and plugging m another one having 
the desired characteristics 


PASTE-FORMING RESIN 

Easily Processed V/ifhouf 
Expensive Equipment 

A THUE polyvinyl chloride paste -form- 
ing resin, the first of its type to be 
made in the United States is a free- 
flowing white powder with a specific 
gravity of 1 40 It is easily dispersed 
in a plasticizer with the use of simple 
processing equipment Employing proper 
heat treatment, articles can be fabri- 
cated from the new resin, designated 
Geon resin lOO-X-26, that have the 
same excellent qualities for equivalent 
resin-plasticizer ratios to those fabri- 
cated from the standard Geon resins 

The principle advantages of Geon 
lOO-X-28 resin, produced by the B F 
Goodrich Company, are ease of process- 
ing and the use of conventional equip- 
ment Both of these advantages elimi- 
nate, in coating operations, the neces- 
sity for heavy and expensive equip- 
ment, and the shrinkage of fabrics com- 
monly encountered in water or solvent 
system coatings 

Using the resm-plasticizer fonnu- 
lalmg method, the fabricator gains the 
added advantages of 100 percent total 
solids, no shrinkage of mass due to 
loss of volatiles, excellent low pressure 


molding, and thicker coatings with one 
dip or pass The inexpensive diluent 
system gives the advantages of rapid 
release with no retention of solvents, 
high total solids, and products fabri- 
cated with any de^ee ^ hardness. 

The ease of formulating and process- 
ing with Geon lOO-X-26 suggests a 
variety of applications for the new 
material It may be molded, cast, 
coated, or dipped to produce the same 
type products commonly made by cal- 
endering — or latex coatings These 
products include coated paper and 
fabrics, thin films for curtains or rain- 
coats, and thicker sheeting for uphol- 
stery, handbags, and shoes 

HOLE-PUNCHING UNITS 

Assure A/inemenf of Punch 
And Die, Is Easily Set Up 

F on PIERCING mild steel of thicknesses 
up to one quarter inch, new hole- 
punching units have pedestal dies that 
permit the punching of angles and 
channels as well as flat sheets Each 
unit consists of a holder that carries 
the punch, die, and stripping mecha- 
nism This design eliminates the neces- 
sity of attaching punch to press ram, 
and assures permanent allnement of 



Unit (sbovi) contains dlii punch, and 
stripping MKhcnlsM. Once piMtd In 
prm, BStnp (below) needs no tnrtbcT 
idjustnints bsfers pimehing epemtiM 

punch and die Any good mechanic 
may assemble these punching units in- 
to a hole-punching die for operating 
in stamping presses or press brakes 
Setups are made on T-slotted plates 
or templates for stamping presses and 
press brakes The setup is simply 
placed In the press and It la ready to 
start punching with the first stroke of 
the press without further adjustment 
of units or punches and dies ']^e press 
ram requires only ctoe adjustment re- 
gardless of how many hole-pu n c hin g 
patterns are placed in operation be- 
cause of tiie uniform shut height of 
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these punches, called the Wales Type 
"CJ" Hole-Punching Units These ad- 
vantages reduce press “down time” be- 
tween setups to an absolute minimum 
These units are made by the Wales- 
Strippit Corporation in three holder 
widths with maximum punch diameter 
of Vb inches 


PAINT DEODORANT 

Replaces Tradifional Odor 
With One More Pleasant 

P AiNTs used in homes, factories, and 
offices can now be deodorized and 
given an odor of pine, cedar, or other 
pleasant fragrances that are barely 
perceptible Added by the manufac - 
turer to oil or water pamts, enamels, 
and lacquers, a senes of new chemical 
products, called Paint-O-Dors pri- 
marily neutralize and mask paint odors 
as the paint is applied and dries The 
aromatic mixtures are easy to use, in- 
expensive, and have no effect on the 
color, viscosity, drying time, or other 
qualities of paints Giving off a slightly 
fragrant odor when the paint is applied, 
the aromatic mixtures, produced by 
Givaudan-Delawanna, Inc , volatilize 
completely and leave no odor onte the 
paint IS dry 


WOOD PREFABRICATOR 

Grooves, Glues Pieces for Curved 
Assemblies Automatically 

Having adjustable tracks a new Lin- 
derman automatic wood fabricator 
makes possible the prcfabrication of 
angular or “curved’* assemblies Using 
the tilting bed of the machine two 
pieces of lumber are fed into it from 
either end Cutters on the machine 
automatically trim the edges of the 
lumber to the correct angle, and cut 
double-taper dovetails m the edges 
which are to mate These dovetails are 
so designed that when the tongue 
first slips into the groove as the 
boards approach each other, the fit is 
quite loose As movement proceeds, 
the fit gradually becomes tighter and 
tighter, until when completely inserted 
a tight wedge fit is obtained 

Prior to the time when the boards 
join however, glue is automatically 
spread on the edges, excess glue being 
automatically removed As the boards 


begin to join, the loose fit of the dove- 
tails insures that the glue will be 
carried into the Joint until final posi- 
tion is reached 

An accompanying sketch shows the 
manner in which the joints are pro- 
duced on the tilting bed type of ma- 
chme The dovetaU^ taper is consider- 
ably exaggerated in this view m order 
to show the principle involved The 
strength of the joint produced on the 
machine, available from the Muskegon 
Machine Company, is rated by United 
States Army specifications as being 
equal or superior to solid wood, the 
manufacturer reports 


AIR FLOW METER 

Accurately Meosures Wide 
Range of Velocities 

N^easuring accurately air velocities as 
low as five feet per minute, an ultra- 
sensitive air velocity meter is ap- 
plicable to the me^urement of veloci- 
ties m ducts, of wind velocities, and 
of flow in air and gas lines, as well as 
surveys of heating and air conditioning 
sj Stems The principle of operation is 
based on a combination of the hot-wire 
and thermopile prmciples This ar- 
rangement increases the accuracy of 
the instrument by minimizing the errors 
due to air temperature variations 

The pick-up element is a noble-metal 
thermopile which is placed in the air 
stream Alternate junctions are ar- 
langed to have much greater cooling 
than the adjacent junctions which are 
heated by passing alternating current 
through the wire The temperature rise 
of the warmer junctions is measured 
by the o c thermo-electric voltage gen- 
ciated 

This instrument, produced by the 


, 
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Hastings Instrument Company, operates 
from 110 volts a c power that may be 
obtained either from the house wiring 
or from a portable power pack that is 
battery operated The instrument may 
be adapted for remote indication of 
velocity or flow of air or other gases 
The output is suitable for operating 
standard strip or circular chart elec- 
trical recording instruments 

The standard range of the instrument 
is from 0 to 2000 feet per minute Fifty 
feet per minute is approximately 20 
percent of full scale 

PHOTOCOPY UNIT 

Features High-Speed, Fully 
Automatic Operation 

Capable of turnmg out twelve 8 by 10, 
six 9 by 12, or four full-size 18 by 24 
inch finished prints per minute, a new 
self-contained high-speed photocopy 
unit is fully automatic A single op- 
erator stationed m front of the copy 
board regulates feedmg, cutting of 
paper, and exposure by a push-button 
control 

Exposed prints move automatically 
through the developing, short-stop, fix- 
ing, and washmg baths, and then on 
to the two-drum, smgle-belt dryer All 
the processing units are included m 
one 15 foot long housing, and they 
can be easily removed individually for 
simple, rapid servicing The machine, 
called Foto-FIo, will blow up copy to 
double size, or reduce it to half its 
size, with the aid of a projector, it 
will make enlargements from microfilm 
Power for the unit, a product of the 
Haloid Company, is 220 volts, 60 cy- 
cles, 50 amperes, with a four-wire line 
required 

METAL ROD CUTTER 

For Precision Porting of Round 
Stock On Production Basis 

Accurately cutting, or “parting off,'* 
round materials on a production basis 
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without distortion, a new device is re- 
ported to offer high speed cutting of 
rods and bars, greatly exceeding the 
limits of high-speed turret lathes and 
screw machines Called the Di-Acro 
Rod Parter, it is available in two mod- 
els, one taking cold rolled steel bars 
from 1/32 to 3/8 inch in diameter, the 
other, bars from 1/16 to 5/8 inch The 
numerous holes provided in the cutting 
head permit selection of the hole of 
the precise size to part the lod without 
loss of concentricity 
The cutting heads are of heavy tool 
steel, properly hardened and precision 
ground They are reversible, offering 
double service, and can be removed 
easily for resharpening Roller bear- 
ings employed m the multiple lever 
arrangement assure ease of operation 
With this device, developed by the 
0*Neil-Irwm Manufacturing Company, 
rods of very small diameter, as well as 
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those of larger sizes, are rapidly cut 
to very close tolerances as to square- 
ness and length, the latter being con- 
trolled by a three-way adjustable gage 
which allows the rods to be positioned 
quickly and parted with great preci- 
sion Although designed principally for 
use with metals, the parter can be em- 
ployed also in cutting rods of fibei, 
wood, rubber, and many types of plas- 
tics 


HIGH-FREQUENCY SEALER 

Mafces Seams of Any Shape 
Wifhoi/f Machined Dies 

Dcsioneo for “one shot” bonding of 
thermoplastic fabrics, a new type of 
high-frequency sealing press can bo ad- 
justed to produce any shape of seal in 
a thermoplastic material, merely by 
bending or changing a brass strip 
(called the die) to fit the desired con- 
figuration This new technique elimi- 
nates the need for purchasing the va- 
riety of expensive machined dies and 
die shoes ordinarily required Seals 
from 7 to 15 square inches in area 
can be made in one operation and re- 
quire only 1 to 4 seconds to complete, 
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depending upon the thickness of the 
materials to be sealed It is possible to 
make seams of any length or configura- 
tion that can be accommodated on 
the platen, which is 14 inches square 

Called the RCA Umvcrsal Electronic 
Sealer, it is especially useful for fabri- 
cation of plastics balls, pouches, pocket 
books, belts, and similar items which 
will fit on the platen The device pro- 
duced by the Radio Corporation of 
Amcnca, may be powered by any high 
frequency generator similar to the RCA 
Electronic Power Gener ilor, Type 2 
BH In practice, a generator of this 
type can supply power to several sealer 
units 

Dies for patterns of unusual shape 
can be prepared quite simply First a 
wooden pattern of the desired contour 
is made, and then the die strip is 
shaped to fit Strips of copper, brass, or 
steel may be used as dio material Re- 
moval of one die and insertion of a 
new one requires only the adjustment 
of a few clamps 

PARTS-CLEANING TANK 

Has No Moving Elements, Operates 
By Comprejsec/ Air, Gravity 

F ASTEH and more thorough removal of 
oil, grease, chips, and other foreign 
matter that collect On parts during 
machinmg, drilling, boring, grinding, 
and similar production operations is 
claimed for an autoipatic, multi-flow, 
cold tank cleaner whf^ utilizes a new 
principle of liquid flpw action Actu- 
ated by air volume, pressure differen- 
tial, and gravity, it cleans parts with a 
combined liquid scrubbing and solvent 
action Tmy metered orifices release 
compressed au which induces a flow of 
liquid in an inner tank The cleaning 
compound is forced under pressure 
through and around the paits, cutting 
films from the surfaces and depositing 
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particles in a static sludge compart- 
ment This tank, known as the Turco 
Turbulator Tank, is efficient in clean- 
ing small parts that are difficult to 
clean either manually or with ordinary 
agitated or still tank Parts are placed 
in a w 1 re basket whose wide mesh 
permits free flow of liquid to pene- 
trate even the most inaccessible ports 
and channels 

There are four models of the tank, 
made by Turco Products, Inc , capable 
of cleaning anything from a typewriter 
to the largest Diesel motor block Work- 
ing space ranges from 1 foot 6 inches 
by 1 foot 6 inches by 1 foot 4 inches 
to 6 feet 6 inches by 3 feet by 2 feet 
10 inches, with working capacity rang- 
ing from 52 gallons to 765 gallons 


PRODUCTION-LINE BRAZING 

Joins Three Parts of Varying Sizes 
In A Single Operation 

interesting metal-joining opera- 
tion IS that by which three parts of a 
lawn-mower rotor are united in one 
operation The parts — spider, drive 
shaft, and bearing-retainer— arrive at 
the brazing station cleaned and ready 
for assembly The assembler first places 
four spiders m a ceramic fixture and 
brushes the center hole of each with 
flux A % inch inside-diameter ring 
of Easy-Flo brazing alloy made from 
3/64 inch diameter wire is slipped on 
the drive shaft Next, the end of the 
shaft and tlie brazing alloy ring arc 
liberally brushed with flux A bearing 
retainer is placed over the shaft end, 
and the two parts are inserted in place 
on the spider The fixture with four 
such assemblies is then ready for the 
heating operation 

An induction heating unit with two 
brazing stations is equipped with jigs 
for alining and mamte inlng close 
tolerances between parts, especially be- 
tween the drive shaft and bearing re- 
tainer The fi xture holding the four 
assemblies is placed over the heating 
coils, and all heating is done from the 
bottom Heat can be concentrated on 
the heavier parts — the drive shaft and 
the spider— thus preventing warping in 
the lighter gage bearing r nainer With 
coils so arranged, the brazing alloy is 
diawn through the joint, bonding the 
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parts together acciirately and perma- 
nently 

With two brazing staticms, one heat- 
ing while the other is loaded, a produo- 
tlcm of 3^ units has been maintained 
per eight-hour day in the plant of the 
Reading Hardware Company 


PHOTOGRAPHIC TRAY 

Sfancfmg V^rfical, Has Separate 
Secftons for Dovoloper, Fixer 

Eliminating the need for the operator 
to put his hands in the chemicals, a 
vertical, splashproof, photographic tray 
I 3 divided into two compartments, one 
for developing, and one for fixing 
The print to be developed is put 
in a clamp and lowered into the devel- 
oper, where it is fully visible through 
a yellow, transparent front which fil- 
ters out light harmful to either chemi- 
cal or prmt When development is com- 
plete, the operator lifts out the print 
by holding the clamp, and lowers it 
into the fixing compartment, which has 
room for six prints Special grids guide 
the papers Into the solutions, and pre- 
vent them from fioating, curling, or 
sticking to the sides Known as the 
Pronto-Tray, it also eliminates the use 
of chemicals storage bottles, as the 
cover slides on, and protects the chemi- 
cals from light and air Thus the tray 
is always ready for instant use 
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This tray, made by Pronto, Inc , han- 
dles prints up to 9 by 15 inches and its 
overall dimensions are 15 inches long, 
by 10 inches high by 5 inches deep A 
three compartment model, for devel- 
oper, stop bath, and fixer, is also avail- 
able 


SMALi SLOW TORCH 

Burns Dry Chemical Fuel 
In Tablet Form 

Representing a complete departure In 
design and principle from blow torches 
now on the market a new torch uses a 
dry chemical fuel in tablet form, which 
eliminates the possibility of spilling, 
evaporation, or explosion The torch 
weii^ only a few ounces, is completely 
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portable, and is ready for use at a 
moment's notice, there being no pre- 
heating period It is equipped with a 
brass cup to receive the fuel tablets, a 
brass tube which supports the cup, 
and an adjustable clip member The 
air-cooled handle Is formed of nickel 
plated steel, and the mouth tube is of 
clear, sanitary, flexible plastics* When 
in use, only gentle blo\)dng is neces- 
sary 

'The fuel tablets, known as Super 
Fuel, are convenient, clean, and inex- 
pensive Each tablet bums about ten 
minutes, giving Intense heat, leaving 
the work clean and without residue 
They may be eictmguished and re- 
lighted Measurements with a thermo- 
couple indicate temperatures in excess 
of 2000 degrees, Fahrenheit 

The torch, called the Super Jet Blow 
Torch by its maker, the Birk Manufac- 
turing Company, is suitable for soft or 
silver soldering, light brazing, anneal - 
mg, or hardening of small work, find- 
ing application with electricians, me- 
chanics, model makers, chemists, den- 
tists, Jewelers, and so on 


CO, TIRE INFLATOR 

Also Serviceable As 
Fire Exfmgu/s/ier 

\^rrH TWO primary functions— Inflat- 
ing tirea and extinguishing fires— .a 
strong steel bottle filled with com- 
pressed carbon dioxide, and equipped 
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with a control valve to release the 
gas u desired, is fumiahed with a 
abort hose so that it can be connected 
to any standard tire valve The unit, a 
product of Beacon Devices, contains a 
sufRclent amount of carbon dioxide to 
inflate three average tires from flat to 
safe driving pressure, the inflation 
taking from four to ten seconds The 
gas cannot harm the tire In any way, 
since it is rated as an effective rubber 
preservative 

The unit, called Tireflater, extin- 
guishes fires in liquids or vapors, and 
since the gas is a non-conductor, it is 
a safe medium for attacking film in 
electrical systems 


CORDLESS SOLDERING TOOL 

Adapted From Standard 
Soldering Iron 

Designed for intricate work, a pencil- 
type cordless soldering instrument is 
well suited to such delicate mechanical 
operations as the assembly of small 
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switches, electric meter work, model 
making, or dental technicians^ work 
Called the Kordless Kwikheat, it is 
placed into operation by replacing the 
soldering tip of any size Kwikheat 
electric soldering iron with the heater- 
receptacle unit, plugging-in The forged 
tellurium copper alloy tip holds ap- 
proximately 680 degrees, Fahrenheit, 
for nearly one minute, end reheats in 
approximately 20 seconds by re-in- 
serting into the heater-receptacle, sim- 
ilar to the manner in which a desk 
pen-set is used The heater-receptacle 
and the normal soldering tip are quickly 
mterchangeable in the iron 
For exceedingly fine work, and with- 
out the annoyance of a cord to foul 
sensitive equipment, the Kordless 
Kwikheat, manufactured by the Sound 
Equipment Corporation of California, 
will speed the soldering work of tech- 
nicians engaged in the production of 
mtricate parts. 


AUTOMATIC SIGREGATOR 

Serfs Ports Too large or Smo/I 
From Those Accepfobfe 

P ERMiTTiNG low-cost, fuUy-autometlc 
inspection of small parts, an electronic 
segregator sorts the parts into three 
classifications oversize, acceptable, and 
undersize Accurate to 0000010 inch 
the selector will sort parts with toler- 
ances from 4* or —00001 to + or 
—0 005 at speeds up to 12,000 parts per 
hour 

The selector consists basically of 
three umts the gage head, fhe master 
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control, smd the segregator The head, 
where the actual measurement la done, 
18 so designed and constructed as to 
have no frictional moving parts, no 
coils, no switches, and no magnets to 
need adjustment Because of the un- 
usual electrical circuit, the speed of 
operation is limited only by ^e rate 
at which parts can be fed into the se- 
lector Fully automatic and semi- 
automatic feed mechanisms are avail- 
able 

Designated Model DS-20, it comes 
as a “packaged unit" ready for opera- 
tion Besides the gage head, master 
control, and segregator, the gage head 
stand, the table, chair, and three tote 
pans are furnished The selector is 
quickly and easily adjustable By using 
gage blocks it can be set in a few 
minutes Besides having red and green 
indicating lights, the master control 
unit has on it a graduated indicating 
dial gage providing visible readings of 
the size of each part as it is being 
sorted This gage, manufactured by the 
DoAll Company, is electronically oper- 
ated and hermetically sealed against 
dust and moisture 


AUDIO COUPLER 

With Resistors and Capacifors 
Joined By Pnnfed Silver 

T wo CAPACITORS and two resistors 
closely bonded to a steatite ceramic 
plate, and mutually connected by means 
of silver paths printed on the base 
plate, comprise a new interstage coup- 
ling unit which is no larger than a 
conventional mica condenser Because 
Couplate unit, made by Centralab, mu- 
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tually connects and supplies all four 
componets, only four soldered connec- 
tions, instead of the usual eight or nine, 
are required to complete the coupling 
of two audio stages This reduction In 
soldering results in increased employee 
productivity, a decrease in the number 
of errors In wiring, a considerable sav- 
ing of space, and a more dependable 
finished product 


GRINDING WHEEL DRESSER 

Permits High Accuracy With 
Minimum Of Skill 

Easily set with gage blocks, inside 
micrometer, height gage, or planer 
gage, a precision radius dresser en- 
ables even less-skilled operators to 
achieve maximum accuracy The radius 
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precision is limited only by the ac- 
curacy of the settmg devices, toler- 
ances as small as 0 0001 being easily 
maintained This dresser, manufactured 
by the Universal Vise and Tool Com- 
pany, produces convex, concave, or 
compound radii up to one inch on 
wheels up to seven inches in diameter, I 
and can be held either veitically or 
horizontally on magnetic chucks I 


PLASTICS FLOOR TILE 

Is Long Wearing, Resists 
Heat, Acids, and Oil 

P osscssnfG excellent s6und absorption 
qualities, a new laminated decorative 
plastics floor tile is made from a vinyl 
compound The material will be avail- 
able in a wide range of colors in stand- 
ard tile sizes of eight and one -half and 
nine Inches square and in sheets 35 
inches square Known as Plastile, it is 
composed of a 3/32 inc^l layer of vinyl 
compound bonded to a 3/32 inch re- 
silient base of synthetic impregnated 
cork The natxiral adhesives in the syn- 
thetic resins bond the two plys to- 
gether This lamination process gives 
Plastile a better cushioned action for 
quietness, with greater resistance to 
wear under all conditions of foot traf- 
fic 

Plastile, product of the United States 
Stoneware Company, is not affected by 
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They can tell you why South Bend 
Lathes are so popular Experience has 
taught them that these lathes have the 
accuracy for the most exacting toolroom 
work Also, that their versatility simpli- 
fies the performance of an exceedingly 
wide range of operations And their 
ease of operation saves time ond tern 
pers On ail types of work, South Bend 
Lathes contribute to better craftsman 
ship. Write for Catalog 100-F — today 

Mvf/dfns s«n«r Iorh»* Sl«c« 1906 

SOUTH BEND LATHE WORKS 

45t 1. MADISON STMCT, SOUTH UNO ». INDIANA 
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Today, war worries have been succeeded 
by aa atomic turmoil Far*reaching 
changes have always followed wars^ 
and the man who has kept pace always 
comes out on top 

Come what may, one need is never 
completely filled— the need for compe- 
tent executives to direct business and 
industry la tumultuous times hke those 
of today, this demand multiplies Right 
now, the outlook for ambitious men is 
brighter than ever before— if they have 
the training to take advantage of op- 
portunities 

The training needed is not narrowly 
specialized, but goes broad and deep, 
probing the basic principles that underly 
all business It provides the knowledge 
that enables men to direct the aaivities 
of others not in one department or one 
kind of business, but in any business It 
supplies the "know how" that enables 
top execuuves to manage any business 

How to get such executive training 


Takes months instead of years 

This knowledge takes years to acquire 
by ordinary methods Through Institute 
training, the profifius Is concentrated and 
thus finished in' a matter of months It 
does not interfere with a man’s present 
position, being taken at home, during 
spare hours More than 430,000 men 
have subscribed, many call it "a turning 
point m their lives '* 

Many prominent contributors 

One reason why the Institute Course is 
so basic, thorough and saeccific is found 
in us list of prominent contributors 
Among them are such men as Thomas 
J Watson, President, International Busi- 
ness Machines Corp , Frederick W 
Pickard, Vice President and Direaor, 
F I du Pont de Nemours & Co , Clifton 
Slusser, Vice President, Goodyear Tire 
Sl Rubber Co , and Herman Steinkraus, 
President, Bridgeport Brass Company 


Training of this kind is provided by the 
Modern Business Course and Service of 
the Alexander Hamilton Insutute The 
Course covers the four major functions 
of business— Production, Marketing, Fi- 
nance and Accounting It turns out not 
accountants, or salesmen or production 
men, but swrov/itwi/ 


Fill ia and mail this 
coupon today, and a 
free copy of "Forging 
Ahead in Business" 
will be mailed to you. 


“Forging Ahead in Business**-FREE! 

You can read the Insutuce’s sumulating 
story in the 64-page booklet -’Forging 
Ahead in Business " Convenient, time- 
saving, It IS offered without cost or obli- 
gation Simply fill in and mail the coupon ! 



acids, alkalies, oils, grease, abrasion, 
nor by cleaning fluids, and it is im- 
pervious to cigarette bxuns It needs 
no waxing for it maintains a constant 
shiny surface, and It is a safer floor- 
ing, being non-slippery even when 
wet Moisture will not cause it to rot, 
nor will it crack or harden with age 
The material will adhere to any sur- 
face with ordinary linoleum cement 
Piastre’s easy bonding, staln-proof- 
ness, durability, washability, color 
range, and flexibility make it appli- 
cable wherever there is a need for a 
heavy-duty floor tile 


COMBINATION BENCH TOOL 

Will Sheaff Rtvet, 
Form, or Punch 

OoMBiNiNQ four tools m one, a new 
bench tool will form, rivet, punch, or 
shear Sturdily built, all working 
parts are of heat-treated steel, and all 
the cutting edges can be sharpened 
Three punches (sizes 1/8, 3 / 16, and 
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1/4 inch) and two rivet sets, one for 
solid rivets and one for eyelets, are 
supplied with the tool This versatile 
device, called the 4 In 1 — Number 10 
Bench Tool by its manufacturer, Ray 
Lewis Associates, Inc , is especially well 
adapted to the home workshop or to 
nearly any small metals working op- 
eration It handles rods to V 4 inch and 
bar stock to % by inch 


PNEUMATIC TIRE TOOL 

Permits Tire Repair Wdhouf 
Removing Wheel 

Removing the tire from a motor vehicle 
wheel without necessitating the removal 
of either the wheel or hub cap, a new 
tire tool greatly facilitates tire repair 
This tool, desired primarily for fleet 
maintenance shops, garages, and serv- 
ice stations, operates from the regular 
compressed air line (100 to 180 pounds 
pressure) It is shaped like a C-clamp, 
fitting around the tire, and has two 
pneumatically operated, pushers which 
rest against the heels of the tire When 
air pressure is applied, the two push- 
ers gently but firmly force the heels 
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toward each other, off the rim into 
the drop-center, after which the tire 
can be easily removed 
Thoroughly tested and guaranteed by 
jts manufacturer, the H E Furman 
Manufacturmg Company, this tire tool 
IS made of sturdy aluminum alloy and 
weighs only 14 pounds Called the Ver- 
million Pneumatic Tire Tool, it is rec- 
ommended for all passenger car tire 
removal, mcludlng safety wheels, and 
for light truck tires up to and includ- 
ing 7 50 size, drop-center 


DIRECT-FIRED HEAtER 

Wiih Unlined Combustion Chamber 
Reaches High Efficiency 

Developed for commercial and mdus- 
tnal application, a direct-fired heater 
is equipped with a stainless-steel com- 
bustion chamber which resists the oxi- 
dation that causes low efficiency and 
early failure Refractory Imlng, which 
has always been considered necessary 
with carbon-steel chamber construc- 
tion, IS eliminated, and the resulting 
compactness and lighter weight makes 
possible a much wider range of appli- 
cations For instance, suspended heat- 
ers may be located in the building roof 
trusses, either vertically or horizontally, 
depending on the head room, and they 
can be used by building contractors 
to provide temporary heat durmg con- 
struction and later moved to perma- 
nent positions in the finished structure 
Installation of the burner, manufac- 
tured by Dravo Corporation, is very 
simple, requiring only fuel line, power 
line, and vent stack They can be ar- 
ranged to utilize either gas or oil as 
fuel, and can be readily converted from 
one to the other 

In this type of healing, warm air is 
discharged horizontally above the work- 
ers’ heads at a flow rate of about 2000 
feet per minute This enables wide floor 
areas to be covered without the use 
of ducts The flow rale of the return- 
ing air, commg from all directions, is 
so low that there is no appreciable 
draft even a few feet from the heater 
This method of recirculating the air at 
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working levels provides maximum 
worker comfort and minimizes heat 
losses through the roof 


ELEVATING TABLE 

Easily Maneuvered, Can 
Bear One Ton Load 

N^ade of steel throughout and de- 
signed to safely lift and carry a load 
of 2000 pounds, a portable industrial 
elevating table is sturdily and simply 
built With a maximum height from 
the ground of 43 inches, and a mini- 
mum height of 26 inches, the top is 
moved % inch with each revolution 
of the hand wheel The tabic is equip- 
ped with two stationary casters, and 
two ball-bearing swivel casteis, mak- 
ing it easily maneuverable Manufac- 
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tured by Montgomery and Company, 
Inc , the table is ideal for a great 
many types of heavy parts and ma- 
terials handling 


SOUND REPRODUCER 

Cu/s Grooves In Plastics Tape 
For Long Recordings 

Capable of up to 11 hours of unin- 
terrupted recording, a new sound re- 
corder and reproducer was developed 
bpccifically for making contmuous and 
permanent records of meetings, inter- 
views, conferences, table discussions, 
and so on Because of lU sensitive mi- 
crophone and amplifying system, the 
instrument can pick up sound within 
a radius of up to 100 feet 
Sound IS recorded by a stylus cutting 
a continuous groove on an endless loop 
of cellulose tape 003 inch thick and 
16-mm m width The machine’s low 
operating cost (an estimated five cents 
per hour of recording) is attributed to 
the fact that up to 100 parallel grooves 
may be cut m a smglc tape Play -back, 
accomplished by the recording stylus, 
can be instantaneous, and over 800 
play-backs from the lame tape are 
possible This recorder, called Film- 
graph, is made by the Miles Repro- 
ducer Company, Inc , to operate on 100 
volt, 60 cycle power, althou^ model* 
for other voltages are available 



WE CAjf MAKE A 
MIRROR SURFACE OF 
ALMOST ANY METAL! 


Experience gained over the past 
ten years enables us to advue 
you intelligently regarding spe- 
cial mirror problems Most of 
our customers find that our 
regular CHROLUMINUM, 
DUOLUX, and RHODIUM 
mirrors are precisely adapted 
for their purposes But if you 
have in mind a problem in- 
volving the possible use of thin 
metallic films, get in touch with 
EVAPORA I tDei ITHACA 

Descriptive folder on request 

Hij^h racuum chambers are used tn 
ibi proJuition of our mirron 
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MACHINERY S HANDBOOK — 13th Edition 
Bible ol the meehenloal induatry 1911 pages 
ol latest standards, data and informatlnn required 
dellr In shop and drafting room $4 10 


Best Sellers 
In Science 


THE EINSTEIN THEORY OF RELATIVITY — 
By L A. aakd U G Liebnr Aa Intaxmediete book 
from which engineers and the like can gel close 
tu an understanding of relativity Pertly In Ian 
guage but largely in methemetiot of college grade 
mainly calculua $5,10 

ATOMIC ARTILLERY AND THE ATOMIC 
BOMB -«• By Johm MoUoch Bobortsom Standard 
best atdlar for yeara, doeortblag electrona, protojm 
poaltrona, photona, coamic rays and the manufao 
lure of artificial i^osoUvlty — now with s chapter 
added oa the bomb sad the dUBcultiee of ia pro 
ducloo $S.M> 

EXPERIMENTAL SPECTROSCOPY — By Bmiph 
A Smwyor Coven theory end typee ol apeotroecupev 
and spectographa, mounting and use of gratinga 
determlnalioa of wavslsngtba. Infra red apecutMoopy 
apoctroohemlcal asalyafa. and ao on Somawfaii 
elementary but reqnlw ksowladga of phyaioa and 
aome pbyaioel optl^ $S 10 

PRINCIPLES OF PHYSICS, VOL. Ill— OPTICS 
— By Froiacls H'ealen Seera, One of the moat 
modem worka oa phyalcet optica available today 
At college level. It covers the subject with empbaaU 
on physical prUefpIaa ratbar than precdeel appli 
caiioaa $ft 10 

IF YOU MUST GAMBLE-^y JlfaiirJM Unikmn 
Statlatloal asfaty, sa praoticad by laanrsnoe com 
paniea. applied to bridge dice, rouletie. honei 
and ao on No gusraatae of aucoeaeful * syatama 
but sound advice lightly handled $2 10 

EXPERIMENTAL PLASTICS AND SYNTHETK 
RESINS— By G F D'diello Explicit direction « 
lor making moat of the well known pleslloa and 

K ina, uaing a minimum of laboratory equipment 
ny of the proceaeee can ba translated directly 
Into Iadnatrial appUcstlona $S 10 

FUNDAMENTALS OF OPTICAL ENGINSERINC 
— By Hmnmld B /aooba This work starts out 
at the very beginning, ie mainly non raathemallcal 
and Is probably the auited of ell exieting book* 
aa an Introdaetlon to optical design Author la a 
physicist St Bureau of Staadarda $ft 60 

PRECISION HOLE LOCATION FOR INTER 
CHANGEABILITY IN TOOLMAKING AND PRO 
DUenON— ^y i Raberf Jfaare Complete an I 
authoritative text oa hole locatioa procedure# pin 
IM pegee of Woodworth Hole Location Teblea $S 06 


THE HOME FREEZER HANOBOOK*->«y Cormld 
J Staaif Detailed Inetructlons for building an I 
operating home freeeera large end nmell. that ere 
low ia fret eoet and economical to run Seetfon on 
preparation of foods lor freaelng $4.10 

INDUCTION HEATING — By Osborn, Brace 
/•Aween, Cable, atari Eagaia, PrlnDiplee and theory 
practical appUcaiiona of motor generator and high 
frequency induolloo heating circuits and frequenry 
generetJoa. and comperiaona of heat treating math 
ods $8 1«) 

THE BOOK OF BOUSES— By Daaa smd 
Broinms Basic faotora in home conatruction arc 
conaldered aa are alao financing ooeta legal do 
tails, safety (actors and ao on Fully lUuatratcd 
including 150 photographs and 100 floor plana 
in the 15000 to 110 000 price range $S 10 


(The above prioee are postpaid In the United Slatea Add, an foreign ardere, Sftd for 
postage an aarh book, axcept ae noted AU prieoe eabjoet to changa without 
nallee. Bitalu Hated are aRered for retell eale only not to tha trade ) 
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1 rnclose $ for which please forward at once the foUowInR books 


Name 

Addrcma 

WlftS US for in formal inn on books of any subject We can supply any book in pnnt 


Conducted by K M CANAVAN 

(The Editor will appr*oiato It 
ii you will mention Scientific 
Amoricon whan writing for any 
of the publlcatloni lletM below ) 

KlcenKut^ a four-page folder, outlines 
the typical applications of KleenKut, 
a laboratory controlled water-mix cut- 
ting oil, and describes the proper meth- 
od for mixing with water D A Stuart 
Oil Company f Ltd * 2729-39 South Troy 
Street, Chicago 23, Illinoi$ — Gratlt 

Cleaning Problems Solved is a series 
of booklets describing the applica- 
tions of Wheelabrator airless abrasive 
blast -cleaning equipment in gray iron, 
steel, and nonferrous foundries, and in 
heat-treat and forge shops Each book- 
let deals with a specific type of indus- 
try, giving the applications of the 
equipment in that industry American 
Wheelabrator and Equipment Corpora- 
tion, 555 South Byrkit Street, Misha- 
waka, Indiana — Graft# 

Infra-Red and Ultra-Violet Pho- 
tography IS a revised data book 
which includes the latest available in- 
formation on these phases of photogra- 
phy Eastman Kodak Company, Roches- 
ter 4, New York, or your Kodak dealer 
--25 cents 

Asbestos — Thf Silk or the Mineral 
Kingdom, by Dr Oliver Bowles, chief 
of the Nonmetal Economics Division of 
the United States Bureau of Mines 
Published as a source of information 
and background, this 40-page booklet 
presents the history of asbestos up to 
and including modem methods of 
manufacture and the various types of 
products in which it is used The Rub- 
beroid Company, 500 Fifth Avenue, 
New York 18, New York — Gratis 

Casco Gluing Chart is a new edition 
of a chart which describes the re- 
quired properties of glues for various 
jobs and lists the glues recommended 
for each Glues listed are Casco 
Powdered Casein Glue, Cascamlte 
Powdered-Resm Glue, Cascophen Re- 
sorcinol-Resin Glue, and Casco Flex- 
ible Cement Casein Company of 
America, Division of the Borden Com- 
pany, 350 Madison Avenue, New York 
17, New York— Gratis 

Modern Gas Carburizing Processes and 
Eqvifmknt This 16-page bulletin is 
a comprehensive compUatlon on modem 
gas carburizing — how It is accom- 
plished and its related processes of sus- 
pended carburization, carbon restora- 
tion, and dry cyaniding Surface Com- 
bustion Corporation, Technical News 
Bureau, Toledo 1, Ohio — Gratis 

Careis Opportunitzes in Aviation, A 
Handbook of Vocational Informa- 
tion Prepared by the National Coimcil 
of Technical Schools, this 31 -page pam- 
phlet defines almost all occupations in 
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every branch of the aviation industry, 
and presents accurately duties^ qualifi- 
cations, and opportunities This booklet 
IS optimistic, but reasonably so It will 
be of aid to all interested in aviation as 
a career NatUmal Council of Technical 
Schools, 839 17th Street, NW, Wash- 
ington 6, D C — Individual copies, 
15 cents 

Lite Through the Ages, by Will E 
Burnett, is a visual approach (main- 
ly pictures) to the general story of 
living things m the earth's long past, 
with a remarkable table of time peri- 
ods It IS non-techmcal, popular, and 
evidently intended to inspire the youth, 
but adults would find it equally fasci- 
nating Stanford Univeraitv Press, 
Stanford University, California — $1 00 

Machine Tools for Every Machine 
Shop and Work Shop is an eight- 
page bulletm illustrating and describ- 
mg time-saving bench machines for 
industrial and home shop use, includ- 
ing inclinable pu nch presses Ih a t 
stamp, crimp, mark, punch, rivet, and 
form, nulling machines that arc easily 
converted from a vertical to a hori- 
zontal miller, and bench machine ac- 
cessories such as rotary tables, collets, 
and swivel vises BenchmaMer Manu- 
facturing Company, 2952 West Pico 
Boulevard, Los Angeles 6, California — 
Gratis 

The Struggle for Atomic Control 
Written by WilUam T R Fox, As- 
sociate Professor of Political Science at 
Yale University, this 32-page pamphlet 
explains the necessity for international 
control of atomic energy and traces the 
efforts of the United States and the 
United Nations towards an effective 
control system A useful and very 
readable guide National Committee on 
Atomic Information, 1749 L Street, 
IV W, Washington 6, D C — 20 cent* 

Miracle of Light This four-page folder 
contains descriptions of the char- 
acteristics, recommended uses, and 
available sizes of the following fluo- 
rescent lamps Daylight, 3500 degree 
white, soft-white, and the 4500 degree 
white Lustra tubes Lurtra Corporation 
of America, 40 West 25th Street, New 
York 10, New York — Gratis 

Pyro — Tkf Improved Surface Pyro- 
meter In four pages this catalog de- 
scribes and illustrates this instrument 
which was designed especially for the 
innumerable production and laboratory 
requirements for a quick and accurate 
method of determining surface and 
sub-surface temperatures Request 
Catalog No 100 The Pyrometer Instru- 
ment Company, 103 Lafayette Street, 
New York 13, New York — Gratis 

Polaroid LiAboratory Products is a 20- 
page booklet listing the various types, 
sizes, and prices of film and glass and 
also containing descriptions of a num- 
ber of laboratory and experimental kits 
developed for use m connection with 
the study of polarized light and its 
various applications Pioneer Scientific 
Corporation, Empire State Building, 
New York 1, iVew York — Gratis, 



With DI-ACRO 
BENDERS.... 


The DI 
LcntereU 


ACRO Render makei perfectly 
eye* from rod or strip stovk at 
btgh hniiriy nrodviction rates 
Both eye and centennR bend 
are formed with one opera 
tion Any size eye may be 
formed withm capacity of 
bender and ductile limiti of 
material 

DI*AORO Prsclalon Bendln# U 
aoourate to ool* for duplicated 
parta, Dl ACRo Bendan band 
anal*, channal rod tubing wlr« 
moulding strip itook, etc 
Machldea are eully adjuttabl* 
for almple compound and ra- 
verse bendi of varylns radii 


^ Pronounced ' Dli-ACK-RCy' 


omL-min mrb.co. 



CENnRED 

EYE 


Send for Catalog 


DIE-LEflS DUPU- 
OATlNO Abowing many 
ktnda of dfe-loBi 
dupUcatlng nroduced 
with Dt-^cno Bmrt- 
erg Brakeg and Shear*. 


347 IIOHTH AVENUI 
LAKI CITY, MINNEIOTA 



liiinietlialB delivery. . . ■ 

3 and 4 inch PORTABLE / REFRACTORS 


FIRST QUALITY DOUSLR OBJECTIVt LENS, 
LOW POWER FINDER wHh CROSSHAIRS, 
STAR DIAGONAL (or prltmotic Invtrter 
for tarreitlol work), RACK AND 
PINION FOCUSING, 3 FOOT 
HARD MAPLE TRIPOD, 
ALUMINUM TUBE 

3 INCH COMPLETE WITH 45 
?0, 180 POWER EYEPIECES ^ 

^265 ^ 

4 INCH COMPirC WITH 60 
120, 240 POWER EYEPIECES 

♦435 



Obiectiva Ignm ora praclilon groundof tbo 
vary hlghait qtrallty crown and flint^epttcol 
gloii and corractad for chromatic ond 
ipharical abarrotloni Both Initrvmanti ra 
vaol datalts oi found on Mon Jupitar ond 
Saturn with unusual nchnatt and brllllonca 
Thata ond other portabla raflactlng and ra* 
fracting typas ora available Immediately 
descriptive folders sent on request Inquiries 
on permanently mounted Instruments f^col 
lag# ond prlvola obsarvotorlat ora Invltad 



2536 GROVE 
BERKELEY 
CALIFORNIA 


FOLDER 
SENT pH 
IIT 



take care of NEW ONE YEAR lubtcrlptloni for SCIENTIFIC AMERICAN and alto for new and 
renewol eubKrlption* for other publlcaHon*, 

There ore probobly hundredi of home* within o one mile rodlui of your*, In ¥rhlch tht* 
fflogozlne and other popular publicotlonrere rood regularly These magazine reader* prefer 
to place their subscription! through a reliable lacol magazine service 

When you discover how easy and profitable It Is to establish a neighborhood subKrfptlon 
service, you will wont to slort writing your ovm pay-checks. This coupon ^lll bring you 
complete detolb without cost or obligation 


INDEPENDENT AOENa DIVISION 

Room 1201, 230 Pork Avenue, New York, 17, N Y 

Without cost or obligation, pleoie tell me how to start a neighborhood magazine Subscrlptloii 
Service 

NAME — 

ADDRESS 

POST TONE No STATE 
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ALUMINIZING 

SURFACE HARDENED COATINCS 

Oat Tha Baal 

6" — ^2 50 14" — #14 00 

S'* — 3 50 16 — laoo 

10" — 5 00 18 — 2100 

— 8 00 20' — 24 00 

24" — #30 00 

LERCY M. E. CLAUSINO 

3507 3509 Lincoln Ava Chlcogo 25, Ml 



TENTS 

AND TRADE MARKS 


EQUATORIAL MOUNTING 
Comylata with alow moHoit worm and goor 
Haovy Ooirt Iron bR«n polar axis — $40 up 

DtMcrlptlva llteraturo on raqucil 
PYREX MIRROR KITS 

Ovlum oxidt and 3 eye-pleca lenses with every 
kit Complete with glass tool 5 abrasives rouge 
pitch and aluminized diaguned 4" — $S 26 

6* — $e 76 8' — to 76 Itr - $10 75 12* — 

$31 75 

5end jor catalog hating Refcctor ICi/f, £ye 
Ptetea Lenaca^ Lena Blankit etc 
DAVID WILLIAM WOLF 
334 Montgomery Siraet Brooklyn 23, N Y 


For Scientific and Technicai 
Books 

Try our Book Department 
SCIENTIFIC AMERICAN 


THE HENRY SYSTEM 
Of Finger Print 
Classification 
and 

Identification 

IB now in u$e by moat 
of the Police Department* in the 
United States It is also the system 
which applicant! for many Civil 
Service positions must master before 
they can tucceaafuUy fill all require 
menta 

The only book baaed on the Henry 
System is Frederick Kubne’s 

**THE FINGER PRINT 
INSTRUCTOR" 

In this 182 page book, written by a 
noted finger print expert who waa 
for many yeara in the Bureau of 
Criminal Inveatigation, New York 
Police Department, will be found 
complete mstruettona on every phase 
of the work from taking the printa 
to final identification Numeroua 
photographa and reproductions of 
prints make all details clear 
Used by many governmental and 
mduatria! pertonnei departments 
and by the FBI 

$4 25 postpaid (Domestic) 

$4 60 postpaid (Foreign) 

Qfiu frwn SOICNTIFIQ AMillCAN 
24 WHt 40Hi Stmt, Ntw York 18, H. Y. 


Our Book Corner 

THE BOOK DEPARTMENT of Scientific American it conducted, with the co- 
operation of the Editori to moke available for you a comprehensive book 
service Each month the Editors select and review m these columns new books 
in a wide range of scientific and technical fields In oddltion, they are ready 
at oil times to advise you regarding the best available books on any sub|ect 
You ore invited to use this service freely Tell our Book Department what 
kind of books you wont, and you will be furnished with the names of avail 
able books, Including prices When inquiring about books please be specific 
remember that we can be of the greatest help only when you tell us just what 
you ore looking for Books listed In these columns may be ordered from our 
Book Department Add 25 cents per book for mailing outside U S Alt re- 
mittances are to be mode in U S funds Prices given are subject to change 
without notice 

TO AAAKE CERTAIN that books ordered by or for men in the Army, located in 
the United States, or men in the Navy Marine or Coast Guard located any 
where will be delivered insuronce fees should be sent with orders, as follows 


To $5 in volue 3# additional 


CHEMISTRY FOR THE 
EXECUTIVE 

By Ralph K Strong 

T wo MYTHICAL characters-— Mr Ex- 
ecutive and a trained chemist known 
only as “Chemmer” — enter into a step- 
by-step discussion of the fundamentals 
of chemical science The result is an en- 
tirely readable dialogue which puts an 
understanding of chemistry on as sim- 
plified a basis as possible without miss- 
ing details The author’s avowe<l pur- 
pose IS to make chemistry clear to 
everyone and he has certainly suc- 
ceeded If you have no background in 
chemistry and want to obtain one, or if 
your background is foggy and you 
want to clear it up, this is the book 
than can do either job (445 pages, b 
by 9 inches, well illustrated with pho- 
tographs and drawings) — $610 post- 
paid — A P P 


HANDBOOK OF URANIUM 
MINERALS 

By DeMenf anJ Dake 

M ainly about uranium mineralogy, 
for prospectors and others A gen- 
eral compendium of practical informa- 
tion on world occurrancea, prospecting 
and detecting, camoUte and pitch- 
blende catalog of uranium and thori- 
um minerals, bibliography (80 pages, 
6 by 9 inches, illustrated, paper covers ) 
--$1 60 postpaid— A G I 


MECHANICAL VIBRATIONS 

By J P Den Harfog 
New Third Edition 

A pproaching the phenomena of me- 
chanical vibrations from a purely 
technical standpoint, this text lays 
stress on the many applications of prin- 
ciples and calculations to the problems 
of vibration encountered by the engi- 
neer m actual practice The book has 


from $5 to $25 lOC from $25 to $50 15# 


been kept as simple as possible, and 
nowhere has mathematics beyond 
simple integrations and differentiations 
been employed In this third edition 
all of the material has been brought 
up to date Considerable now material 
- including data on airplane wing flut- 
ter, helicopter ground vibrations, and 
torsional pendulum dampers — has been 
added, and the nurnl>er of problems 
has been increased (478 pages, by 
9 inches ) — $6 10 postpaid —iV H U 


TECHNOLOGICAL AND 
PHYSICAL INVESTIGATIONS 
ON NATURAL AND SYNTHETIC 
RUBBERS 

By A J Wildschut 

A monocraph on the progress of re- 
search m Holland, descnbuig lab- 
oratory methods employed for the re- 
search, and the results obtained by 
those methods The book is recom- 
mended to students, and to any com- 
pany which uses or processes rubbers 
in large quantities (173 pages, 6 by 
8 inches over 100 drawings and charts ) 
— $3 1 0 postpaid — E L C 


THEORY AND APPLICATION 
OF RADIO-FREQUENCY 
HEATING 

By Brown Hoy/er, and Bierwirfh 

D esignfd as a text and reference work 
for industrial engineers, this solid 
and comprehensive book gets right into 
the meat of the subject, from both 
theoretical and practical standpoints 
No attempt has been made by the 
authors to simplify the treatment of 
their important subject, and hence 
mathematical analysis is used through- 
out Some of the experiments described 
have been reduced to practical design 
and have found places for themselves 
in industry Others have not yet 
reached this stage, but hold promise for 
future exploitations Still other experi- 
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ments are delineated to establish cer- 
tain principles and to provide a back- 
ground of technical knowledge The 
whole field of induction heating is cov- 
ered Coverage by chapters includes 
induction heating applied to conductors 
of small diameter, current flow in flat 
metal sheets, strip heating, annealmg 
brass and bronze, laboratory experi- 
ments, covering paint baking, metal 
hardening, soldering, brazing, and 
welding, case hardening of steel, heat- 
ing of poor electrical conductors, heat- 
flow problems m wood-gluing presses 
a radio- frequency sewing machine 
pasteurization and sterilization, treat- 
ment of food by radio-frequency 
power (370 pages, 6 by 9 inches, 264 
illustrations ) — $6 60 postpaid —A P P 

ELECTRIC MACHINERY 

By Michael Liwschitz-Gank, assisted 
by Clyde C Whipple 

O NE OF the most difTicuU problems fac- 
ing the electrical engineering stu- 
df*nt IS that of establishing, in his own 
mind, the connection between the fun- 
damental principles of electrodynamics 
and performance characteristics of elec- 
tric machmes This book is designed to 
provide that essential link between the 
two That purpose is admirably accom- 
plished by treating the machines from 
a general point of view, and by han- 
dling those features common to all ma- 
chines such as magnetic flux circuits 
lobsts, wmdings, and so on, m separate 
chapters Divided into two volumes, the 
first deals witli dc machines, the sec- 
ond with A c (Vol I — 290 pages, 6 by 
inches \ol 11 — 576 pages, 6 by 9^/^ 
inches Both volumes fully illustrated 
and indexed) — Vol I $410 postpaid 
Vol II, $6 60 postpaid -JV H U 

INDIANS BEFORE COLUMBUS 

By Martin, Quimby, and Collier 

R tfERENCE BOOK for amateur Indian 
archeologists Its openmg hundred 
pages discuss origins, fallacies, objects 
of srtone, copper, bone, pottery, textiles, 
trade and commerce The remainder is 
a geographically organized, systematic 
survey of the archeological areas of 
North America down to Latitude 25, 
each compactly treated by area, peo- 
ple, villages, livelihood, pottery, tools, 
utensils, weapons pipes, ornaments, 
burials, conjectures, other aspects This 
main part is valuable for its immense 
sweep rather than minutely detailed 
treatment since both would call for 
a book a foot thick (582 pages, 7 by 
9 Inches, 122 figures, 18 charts, glossary, 
detailed bibliography ) — $6 10 postpaid 
-AGJ 

THE ATOMIC STORY 

By John W Campbell 

A uthor Campbell has long maintained 
that, m its broader aspects, the 
science of nuclear physics can be easily 
grasped by the average reader This 
book proves his point It constitutes a 


delightfully and expertly written ac- 
count of the hows and whys of atomic 
power, tracing its progress from the 
day, some 2300 years ago, when 
Democritus first propounded his theory 
of the ‘‘uncuttable particle,” through to 
the day after tomorrow Both the theory 
and practice of atomic power are re- 
duced to readily understandable terms 
but at no time is the reader conscious 
of being talked down to The result 
— a fascinating book of unquestionable 
value (297 pages, 5¥z by 9 inches, illus- 
trated ) — $3 10 postpaid — N H V 


GUIDE TO THE LITERATURE 
OF MATHEMATICS 
AND PHYSICS 

By Nathan Greer Parke III 

A nyone who needs to repair a lack of 
know-how in using libraries for re- 
search, report, and scientific writing 
will find this book, though brief and 
compact worth hundreds of dollars m 
time and headaches saved when learn- 
ing to know the ropes It tells what li- 
brary tools to use and how to use them 
for the subjects treated Similarly it is 
a guide for self-directed education in 
both branches Its major part is a long 
classified list of the important, not just 
my books in each sub-class of physics 
and mathematics and m related engi- 
neering subjects There is a chapter on 
how to read and study Author is Re- 
search Associate in Physics at MIT 
(205 pages 6 by 8 inches, unillustnted ) 
— $5 10 postpaid — A G / 

TELEVISION TECHNIQUES 

By Hoyland Bettinger 

A lthough this book was prepared es- 
sentially as a guide to showman- 
ship in television practice it will hold 
much of mtciest to anyone who follows 
the development of what may prove to 
be our next great advance in the en- 
tertainment field The author deals 
briefly with the basic principles of 
television and then goes into such 
phases of production as pictorial com- 
position, stage techruques, writmg for 
television directing and producing, 
stage lighting and the use of motion 
pictures in television (237 pages 6 by 
9 mches, 29 drawings, 18 photographs ) 
— $5 10 postpaid — A P P 

TEXTILE FIBERS 

By J Merritt Matthews 

Fifth Edition Edited by Herbert R 

Mauersberger 

A n exhaustive, accurate scientific 
work — the result of the combined 
efforts of 47 of the country’s leading 
textile technologists — covering all of 
the natural fibers, the regenerated nat- 
ural fibers, and the latest synthetic 
fibers Elach fiber — along with its physi- 
cal, chemical, and microscopical prop- 
erties — is individually discussed, and 
reactions of each to the orgamc and in- 
organic chemicals used In the process- 


WAR SVRPLVS 
RARGAINS 

NEVER HAS THERE BEEN SUCH A 
SENSATIONAL BARGAIN 
AS THISI 

BUBBLE SEXTANT — TYPE A- 10 



Tlie^e Army Air Forcen Bubble Sextants cost the 
Oovt about 1^00 earh A real bargutn at our 
price of liaftoi Included with Hubble Sextant 
jihlpmont Js wcxjden Carrying Cnsv A epare waxed 
pa^r dtfca flaxhltght with rhconlant lur night 
use (ti^rn nrdhiarv llashllght cells not furnUhed.) 
mix 2 power Oalllean TcleBcopr Allen wrench 1 
spare markinif point Wartime uurd but where 
nereasury completely repaired collimated and put 
in goud working order If not satlsned that Sextant 
is exiu tly HM represented return within 10 days and 
money will be refunded Full directions lor use 
orconipany each shipment 

Stock #924 6 112 50 Postpaid 

ASSEMBLE YOUR OWN BINOCULARS! 
Complete Optics* Complete Metol Parts' 
Save More Than Vi Regular Cost 

rovTs 7 * 56 BI 

NOC LIARS Hero S 
an uniwuul opportu 
nlty to secure m fine 
set of Biiiuculars at a 
substantial saving of 
money Offeied here 
are complete sets of 
Optica and Metal 
Parts for the Govt i 
M Ki 7 X 60 Hinocu 
lars These compon- 
ents are new and all 
ready for assembly 
We supply full in 
siructlona Limit — 1 
set of Metal Parts 
and 1 net nf Optics 
to a customer 



METAL PAKTft— 8«t Includes all MoUl ParU— com 

n flnlihed— for aMembly of 7 x 60 Binoculars 
hohlnloe required Bodies have been factory 
hinged mud covered A sturdy Binocular Carrying 
Case is Included with each set of Metal Parts 
Stock #M1 b 7 X 60 Metal Parta 156 20 PoatpaJd 


OPTICS— Set includes all Lenses and Prtami you need 
for assembling 7 x 60 Blnoculura These Optics are 
in excellent condition -perfect or near perfect — 
and have new low reflection coating 
Stock # 5102 B 7 X 60 OpUcs m M PosipaU 


NOnCEl Add 20% Federal Excise Tax to abo\e 
piicw If you order both Binocular Optica and MeU) 


ARMYS 6 X 30 BINOCULARS 

COMPLETE OPTICS A METAL PARTS — Model 
M 13A1 Waterproof Model 0 x 30 BlnocaUra. Every 
thing you need — ready for assembly When finished 
will look like a regular factory Job costing 6103 to 
$120 The Optics are now in perfect or near perfect 
c-ondlUon Have new low rofloetion coating Metal 
parts are new and perfect all completely finished 
No machining required Bodies factory hinged and 
covered Complete assembly instruction included 
Block #130 B 640 00 Postpaid 

pins 66 OO tax — Total — $48 00 


BATTERY COMMANDFR S PEBIBCOPE With Tri- 
pod 8 Power Instrument Excellent condition 
Length 27*t Inches— diam I'i inches Cost D S 
Oovt approximately 6176 00 

Block #717 S izooe FOB Andoban 
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THE NEW BOOK BY 

JAMES B. 

Conant 

PrBffdffnf o/ Harvard 



W 1 


AN HISTORICAL ATPROACH 

Mr Conant is going ogolna tho 
wholo ocodomic ond induttrlol tr» 
ditlon His iffloM unauuming book# 
with IH aptly choion instoncts ond 
its strong porsonat noto, amount! 
to a manlftsto, and it may mark an 
•poch in tho cultural history of tho 
twentioth contury " 

— Jocquos Barzun, HarpT't Mega^nm 

*'A cUar and winning account of tho 
toctict and strotogy of scUneo o 
guldo for taymon and export oRko.® 
—Philip AAorrison, N Y rimes Rook 
Review 

lihgtrotmd • $2 00 • At alt bookftofOf 


X: 


YALE UNIVERSITY PRESS 

Publisheri of The Yale Review 
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Lemrrt how to protect your invention The 
U 8 Patent OfiRce advise* the Inventor un- 
less he is familiar with such matters to 
cnsraffo ft competent reirlstered patent at 
torney or agent to represent him We main 
tain a staff of regUtered patent attorneys 
ready to serve you In the handling of your 
patent matters 

Special booklet ' Patent Guide for the In- 
ventor containing detailed Information con- 
cerning patent protection and procedure 
with R^ord of Invention * form will be 
f or wa rd ed upon requeti— without obl igation 

CLARENCE A, O’BRIEN 
A HARVEY JACOBSON 

Registered Patent A/forn«yt 
75-0 District NationalBldg , Washington 5, D C 

Pluie tend ms copy of Patent Quids for Ui* lnv»n 
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LrMS of fibtrt and textile* are described 
in detaiL (1133 pages# 6^ by 9% 
inches# illustrated) — 112 70 postpaid.— 
NMU 


SCIENCE AND LIFE IN 
THE WORLD 

In Three Volumes 

L udxkq scientists recently presented 
a group of papers at The George 
Westinghouse Centennial Forum which 
provided a stimulating view of the 
multitude of ways in which science 
makes its impact upon every aspect 
of human life These papers, exactly as 
delivered# form the text of this three- 
volume set Subjects range from the 
future of atomic energy through the 
phenomena of photosynthesis# mole- 
cular architecture, biological science 
and its implications# and micro- 
organisms that are both fnend and 
enemy to man# to scientific and engi- 
neering progress as insurance against 
aggression and economic depression. 
These collected papers constitute an 
all-embracing '^science library*' which# 
if carefully read# can expand and de- 
velop the thinking of the average per- 
son as well as of many a man who 
looks upon himself as an authority in 
science (620 pages total, 6 by 9 inches, 
illustrated) — $7 65 for the three vol- 
ume set, postpaid.— 


TOWARD BETTER 
PHOTOGRAPHY 

By Vmcenf McGorreff 

P resupposing little# if any# previous 
experience# this manual's purpose is 
to guide the amateur safely past the 
innumerable pitfalls on the road toward 
better photography Indoor, outdoor, 
portrait, and color photography, in ad- 
dition to all of the common dark-room 
processes and techniques, are dealt 
with in considerable detaiL The dlfBcul- 
ties likely to be encountered in each, 
together with their solutions, are care- 
fully described, and tho whole Is writ- 
ten in a light and readable style (260 
pages# 5% by 8 inches, illustrated )— 
$310 postpaid —iYJf U 


HOW TO DEVELOP YOUR 
EXECUTIVE ABILITY 

By Daniel Starch 

D rawing from the “case histones” of 
150 successful executives, the au- 
thor has put together a readable and 
inspirational story which, if followed, 
can help to prevent much of the bung- 
ling in management which is all too 
prevalent even in higher executive 
positions The text fully answers two 
pertinent questions How do men be- 
come competent executives*^ Can ex- 
ecutive ability be developed’ Clear 
thinking is emphasized throughout tiie 
text# adequate attention is given to the 
humanities of business and industry 
(267 pages# 6 by 9 inches# unlUustrated.) 
—^10 postpaid —A 
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•HIVEISITY OF MUHAIMO 

■INDIA) 

APPLICATIONS arp invited for 
the poit of ProfcMor of l^ytict in 
the Univemty of Allahabad (In- 
dia) A monthly f alary up to 
Ri 1250 (Approx. #377 50) will be 
pcrmieeible. Applicants will have 
the benefit of the University Provi- 
dent Fund. Candidatee poasessuig 
high academic qualificationa with 
research and teaching experience 
ere invited to apply The post is 
permanent but the period of proba- 
tion will be three yean. Apphea- 
dons giving full particulars, with 
copies of reprints of published 
papers and b^kt must reach the 
Registrar, University of Allahabad# 
U P # Imlia# by the Jlst of August# 
1947 
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Telescoptics 

A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G INGALLS 

l41lor of Ifio Scfontfflc Antorfcan books ''Amotour Toloscopo Moklng'' 
ond ^'Amcrtour Tokscopo Moklng— Advoncod'' 


I N THE APRIL number, Dave Broadhead, 
Wellsville, N Y, a leading member 
of the war-time Amateur Roof Pnsm 
Gang, described his “moist” techmque 
of mirror figuring and in Jime told how 
he made a pair of matched 36" mirrora 
In July hifl modified Draper machine 
was described, and this m<nith he gives 
compact working instructions for op- 
erating such machines with subdiameter 
tools Except for fragments in Ritchey^s 
classic book now out of print and rare, 
and a valuable paragraph by Ferson 
in page 84, (prmtinga since 

1844, June) nothing has been available 
to give the owner of a Draper machine 
his start in life What follows will 
therefore be valuable By Broadhead 

N early all machines used in precision 
optics are basically related to the 
Draper, with the following character- 
istic adjustments 

1) Rotating table, very slow — % to 
8 r p jn according to size of work, speed 
being governed by optimum balance 
of accomplishment against heat 

2) Reciprocatmg arm driving tools 
over work (stroke, S, Figure 1) at rate 
several times that of turntable — per- 
haps 5 to 1 Means to vary the length 
of stroke 

3) Means to vary the offset, O, or 
average path distance of the reciprocat- 
ing arm from the center of the work 

4) Means to de-center, D, the driving 
pin so that more of the stroke takes 
place on one side of the center of the 
work than the other — usually only a 
fraction of an inch 

5) Variable ratio (cone pulley, for 
example) drive, so that speed of ma- 
chine can be adjusted to size of work 
It is convenient to designate sizes of 



Si Strok! ImkHi. Oi ttffoot. Di 
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grinding and polishing tools, also stroke 
lengths and offsets, in abstract terms 
of decimal fractions of the size of the 
disk being worked Thus, discussion 
becomes applicable to any size of work 
The discussion which follows will be 
confined to the tool on top method 
A good grinding tool should be chan- 
neled It should be driven by a pin 
which bears deep down, close to the 
working surface, to reduce tilting 



thrust Most important of all, it should 
be possible to chcoae a tool of such 
size that stroke can be balanced against 
overhang at will and thus gain fairly 
evenly distributed abrasion over the 
entire work, as will later be explained 
Roughing tools of 0 66 (2/3) work 

diameter, and finishing or ^‘truing” tools 
of 0 83 (5/6) work diameter, are strong- 
ly recommended Their use is common 
practice My tools are made by cement- 
ing blocks of glass on a steel backing 
but, instead of making the two tools 
described, I make only one, of 0 83 
diameter, and make the outer rmg of 
thinner blocks so as, by normal grmd- 
ing down, to contact the work about 
when It would be desired to shift from 
the 0 66 to the 083 size If this shift 
happens too soon it is easy to grind 
off the outer ring on a grinding disk 
or even on a wet grindstone 

The roughing tool is used with a 
stroke which passes near the center of 
the work and extends so that the edge 
of the 0 66-diameter working part of 
the tool just passes over Ihe edge of 
the work This tool is used with the 
coarsest abrasive tmtil full depth of 
sagitta is reached Sagitta should be 
measured with a spherometer having 
micrometer dial indicator — an mexpen- 
slve one is good enough for average 
needs— or one having a micrometer 
movement 

When full depth is reached the outer 
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ring of glass blocks should start work- 
ings now an 0 83 tool If it does, the 
stroke (S, Figure 1) is readjusted to 
about 0.35 diameter and the offset, O, 
to about 0 2 If however, the outer ring 
of blocks does not yet hit It will be 
necessary to take a longer stroke — 
say 0.5 stroke and 0.3 offset — to hold 
the sagitta fixed till all the blocks are 
grinding 

We are still using coarse abrasive 
Now assume we have run a wet or two 
with 0 35 stroke, 0.2 offset, and with the 
0 83 circle of blocks all working We 
read the spherometer and note whether 
we are deep or shallow If too deep we 



Figart 3i Sehupmann •xptrlmant 


run with 0 5 stroke and 0 3 offset to 
shallow the curve If too shallow a 
very short 0 2 stroke with 0 1 offset 
will deepen it a bit Still on same grade 
of abrasive 

When finally we hive the right depth 
we change to next grade of abrasive 
Wc must now discover the exact com- 
bination of strokes that will hold the 
desired depth of sagitta This is very 
important It is about the only “secret ’ 
I know It IS important because it is the 
combination of strokes which after 
shaping has been accomplished, will 
yield and hold a sphere (D6v6*s “con- 
dition of uniform wear” Deve, “Opti- 
cal Workshop Prmciples”) without re- 
sort to guessing and other monkey 
work, while work whose radius is con- 
stantly being changed is having the 
center or else the edge ground faster 
than the other and therefore has dif- 
fering zonal radii True, an approach 
to uniform wear, an oscillation around 
a sphere may be had by working half 
time erect, other half inverted But an 
0 83 tool IS enough smaller than the 
mirror so that the stroke can be made 
concaving, con vexing, or neutral, at 
will Since machines and workers differ 
It is difficult to state an exact set of 
ratios that will yield a sphere Start, 
perhaps, with an 0 3 stroke and 0 2 
offset and after each wet measure the 
sagitta 

Don't change to the third grade of 
abrasive until, by small changes in the 
adjustments, you have found the neu- 
tral position accurately When you have 
It, grmd and polish by it 

When polishing fiats this “condition 
of uniform wear” works at its nicest 
refinement, a flat being a sphere having 
infinite, fixed radius On a flat every 
slight change m stroke and offset is 
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made evident — ^usually painfully bo 
Final polishing for a sphere should 
be done at much slower speed, about 8' 
per minute polisher travel, than in 
grinding ^eat Close, tight contact 
should be held at all times 
Parabolize with small star tools, us- 
ing great caution since a machine cuts 
fast Overcorrect a little, then run the 
0 83 lap a few moments (after careful 
pressmg) on the neutral stroke to re- 
duce the correction and smooth the 
figure O Hell, it’s late and I've got to 
go to bed 

End of Broadhead's notes 
Of course, after you get your hand 
m you will begin formulating your 
own rules which will probably differ, 
just as you differ These then will be 
the correct rules — for you The idea, 
often encountered, that there must 
somewhere be a single correct method 
m everything optical Is hogwash 

T he schupmann telescope seeks a 
paient Joseph Dwight, Hyannis, 
Mass , writes 

In 1899 Ludwig Schupmann, a Ger- 
man, was granted U S Patent 620,978 
for the telescope that bears his name 
It has the closed tube ind long focus 
of Uie refractor, and the convenient 
view and short tube of the reflector 
Imagine a conventional Newtonian, 
with a concave lens of crown glass 
resting on the mirror, and a convex 
lens of the same crown glass at the 
top of the tube and you have the 
Schupmann, as in 7 of the p-itent illus- 
tration, Figure 2 The concave lens 
corrects the color error of the convex 
lens, and the mirror k< eps the rays 
convergent in spite of the concave 
lens The concave lens and the mirror 
may be combined in a concavo-con- 
vex lens whose convex lower surface 
forms the mirror, as in ^ The separate 
mirror and corrector are shown in 2 
It seems that no one has taken the 
trouble to design a completely satis- 
factory Schupmann and that, perhaps 
for this reason, no completely satis- 
factory Schupmann has yet been made 
It IS therefore worth while to give the 
dimensions of a Schupmann which 
gives a good degree of magnification, 
though the field is small 
The lenses are of rolled optical plate 
made by the Pittsburgh Plate Glass Co 
Nrzl52, V— 58 8 The objective and 
corrector have the lower face plane, 
and the radii of their curved faces are 
58 4" and 26" respectively, and that of 
the mirror is 56 8" The distance from 
objective to corrector is 58 75", and 
that from corrector to mirror is 0 55" 
These distances are measured between 
the edges The diagonal is very close to 
the objective, and therefore not as m 
7 The advantage of a separate mirror 
is that the mirror, if it has too shallow 
a curve can be placed farther back 
of the corrector If the corrector and 
mirror are combined m one lens, the 
curves must be exactly right All previ- 
ous makers seem to have submitted to 
this handicap 

I used 8" disks, which exactly fitted 
a strong paper tu^ This facilitated ac- 
curate alinement, which is essential 
The objective was stopped down to 
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6", and the focal length waa probably 
about 150" A 1" monocentric eyepiece 
gave an actual field of about 12^ As 
the tube was not mounted, an unall- 
vered diagonal was used, and only the 
moon was observed The color correc- 
tion seemed satisfactory, and the defi- 
nition very good 

I believe that this telescope is supe- 
rior to the Newtonian for magniflca- 
Uon, owing to the great focal length 
and the closed tube And the protected 
position of the silvered or aluminized 
mirror should be noted The field prob- 
ably has considerable curvature, but 
with a small field this is not very ob- 
jectionable It is, however, perhaps the 
chief fault that a designer should try 
to eliminate I should add that my 
lenses were repolished by Mr G E, 
Gordon, a skilled amateur, of 6 Fran- 
conia Avenue, Natick, Mass 

Perhaps the easiest way to make a 
Schupmann would be to grind a plane 
mirror on the plane face of the objec- 
tive, and an equi-concave corrector on 
the convex face If the silvered plane 
mirror is placed at the bottom of the 
tube, the lower face of the corrector 
will act as the concave mirror This 
combination can be tested on the moon 
and, even if not satisfactory, it will 
probably help one to estimate the best 
curvature for a concave mirror to re- 
place the plane It may then be neces- 
sary or desirable to give the corrector 
non -reflective coatings Should the 
focal length of the objective be found 
inconveniently short m relation to that 
of the corrector, which I think unlikely, 
it can be lengthened till the propor- 
tion is the same as in the actual 
Schupmann described above And the 
mirror can be made to correspond 

When the lenses of a Schupmann are 
correctly spaced, the Image of Venus, 
botli inside and outside focus, will be 
pure gold The objective should be 
permanently fixed and the corrector 
and mirror should be adjustable as a 
unit If this unit is tilted, one edge of 
the moon’s image will be reddish, and 
the opposite edge bluish The moon’s 
brightest crater, Aristarchus, should be 
colorless 

My telescope shows that the Schup- 
mann should not be condemned be- 
cause the first attempts were failures, 
and that high-priced optical glass is 
not absolutely necessary But ordinary 
plate glass or Crystallex are not recom- 
mended And it will be safest to begin 
with an //25 telescope' 

Figure 3 shows the tube in a very 
crude mounting, used when I first ex- 
perimented with this telescope, and 
is from Scientific; American, 1943 April 
The present tube has the lenses re- 
polished and relocated, and they now 
give a much better Image The tube is, 
however, unmounted, as I prefer to give 
my limited skill and energy to the 
making of an Schupmann having 
an equi-concave corrector, which I 
have begun I hope that someone with 
more skill will make and mount a 
good Schupmann, and that some de- 
signer will show us how to get as good 
achromatism and as fiat a field as pos- 
sible But I think the design given needs 
no apologies, provided alinement and 
adjustment are good 
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CANAL PROGRESS — 'The British consular officers at Panama 
and Santa Martha describe in their last reports the present 
condition of the work on the canal across the isthmus and 
of the railway connecting the Atlantic with the PaciHc The 
New Canal Company, iormed m Paris in 1894, to continue 
and complete a ten lock canal rising to a maximum altitude 
of 133 feet 8 inches, in place of the original sea level scheme 
of M De Lesseps, has made good progress with the small 
capital at its disposal, and the recced canal trough, or 
cimette, in the Emperador and Culebra sections is now as- 
suming definite proportions " 

ELEVATORS — ‘The comparative novelty of the elevator and 
the fact that it carries its passengers in midair invest it with 
ideas of greater risk than are commonly associated with other 
methods of conveyance, as by train, car or steam ship As a 
matter of fact, statistics show that, for the number of pas- 
sengers handled, the accidents are fewer on first class ele- 
vators than upon street car lines or railroads 

RAIL EXPANSION — “The extraordinary activity in railroad 
construction between the years 1885 and 1892, when the total 
construction for one year alone reached a total of over 12,000 
miles, will explain the enormous demand for steel rails 
At the close of that period some of the ablest railroad men 
in the country gave warning that the country was being 
over*supplied and stated that most of the country contained 
more railroads than would meet its needs for the next quar- 
ter of a century” 

GAS DETECTION — “For detecting deleterious reducing gases 
such as carbonic oxide, methane, etc , in the air of mines, A 
Mermet finds a dilute solution of potassium permanganate, 
containing a little nitric acid, highly efficient, the effect of 
these gases being to decolorize the permanganate solution” 

TURBINES — “What is probably the largest and most power- 
ful pair of horizontal turbines, for the head of water under 
which they will operate, that has ever been built, has re- 
cently been erected by the Dayton Globe Iron Works Com- 
pany, for the Boston and Montana Consolidated Copper and 
Silver Mining Company, of Great Falls, Montana The two 
turbines and the draught chest are mclosed within a 
huge cylindrical flume, 14 feet 4 inches in diameter and 32 



feet 6 inches long The body of the flume is built of H h^ch 
Unk steel and the ends are closed by massive cast iron 
ctifVers, the turbines and drau^t chest being thus fdittirely 
inclosed The wheels were gusrsnteed to showman aveiage 
efficiency of 80 per cent from three-quarters to whole gate 
and develop 2,800 horse power under 40 feet head" 

ELECTRIC TAXIS — “In London a company has placed a 
dozen electrical cabs in the streets They resemble coupes, 
and the accumulators consist of forty cells, capable of pro- 
pelling them over fifty miles, at a cost of fifty cents The 
rear wheels do the driving and the front wheels do the 
steering They have heavy rubber tires and upholstered 
spring cushions, are lighted by electricity, are speedy, and 
almost noiseless ” 

POSITION FINDER — “Nothmg is worse than fog at sea 
To lessen the danger which then exists, Professor E C 
Pickering, the director of the Harvard College Observatory, 
suggests a method of determining the position of a vessel in 
a fog based upon the velocity of sound If two fog horns 
of different pitch be placed at equal distances from the 
middle of a channel or entrance to a harbor, and be sounded 
simultaneously at regular intervals of about a minute, it 
will be evident that a captain of a vessel will be able to 
locate his position with fair accuracy by noting when the 
sounds of the horns are heard ” 

DIVING BELL — “An improved diving bell of great capacity 
moving along the sea bottom by means of screws moved by 
electricity, is on exhibition in Paris It is lighted by elec- 
tricity, which also furnishes motive power for any tools 
that may be used ” 
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NOW A POPULAR SONG - “There is a woman in the west 
who is so large round the waist that her husband canT hug 
her all at once, but when he takes one hug he makes a 
chalk mark, so as to know where to commence the next 
time ” 

WATER PIPE — “The various contracts made In Pennsyl- 
vania to furnish iron pipes for the Boston Water Works 
amount m all, to between seven and eight thousand tons 
Me^rs Merrick & Towne, alone, of Philadelphia, are filling 
up a contract for one thousand of the thirty inch pipe, to 
form the principal main between the pond and the city” 

STEAM BOAT WANTED -‘The Oregonians are determined 
to have a steam tow boat, so that vessels may be brought 
up the Columbia River with safety The wind blows down 
the river five months of the year, and vessels are said to 
be two months in sailing up 100 xniles, whilst the difficulty 
could be easily overcome by steam, and a large trade opened 
With the Pacific” 

FALLS DISCOVERED — “There has been a new water-fall dis- 
covered in the river of St Louis This cataract falls Into the 
Western part of Lake Superior, which has not yet been de- 
scribed by the geographer The volume of water is im- 
mense, and the height of the fall is fifty feet” 

CHROMIUM —“Chromium is a metal of a greyish color, 
very difficult to fuse It unites with oxygen end forms a fine 
green oxide This is the basis of a fine yellow paint ” 
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“Send Help to Manhole 83” 


Strung out along every Bell System co- 
axial cable, electronic v/atchmen con- 
stantly mount guard over your voice 
Some are in manholes under city 
streets; some are in little huts on the 
desert Most situations they can deal 
with; if things threaten to get out of 
hand, they signal the nearest testboard 
Principal care of the electronic 
watchman is the transmission level Sun- 
warmed cables use up more energy 
thon cold ones, so a transcontinental 
call may take a millionfold more en- 
ergy to carry it by day than by night 


Each watchman — an electronic regu- 
lator — checks the transmission level 
and adjusts the amplification which 
sends your voice along to the next 
point Many hundreds of regulators 
may be at work on a single long 
distance call 

Without automatic regulation, the 
precise control of energy tn the Bell 
System's long distonce circuits would be 
a superhuman task Sa Bell Laborato- 
ries, which in 1913 developed the first 
high vacuum electronic amplifier, went 
on to devise the meons to moke them 


self-regulating in telephone systems 
This IS one reason why your long 
distance call goes through clearly, 
summer or winter 


BELL TILEPHONE 
LABORATORIES 

Exploring and inventing, devising and 
perfecting for continued improvements 
and economies in telephone service. 
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PIGHTING FRICTION 

Undisi the title “18,000 Ways to Fight Friction,” an 
article in our October issue will tell the complete 
story of anti •friction bearings and their little -short- 
of-'Xnlraculous performances in modem industry 
Some examples Farm machinery, formerly equipped 
with plain bearings requiring an hour or more a day 
for adequate lubrication, now is built around anti- 
friction bearings which require greasing only once a 
season, saving not only time but also fuel and oil 
as a result of easier starting and running Users of 
industrial conveyor belts have found that ball and 
roller bearings not only stand up better tmder ad- 
verse operating conditions but also have far lower 
replacement records than plain bearings There are 
some 2700 anti-friction bearings in the new XC-99 
Consolidated Vultee transport plane which, weigh- 
ing 285,000 pounds, will be capable of carrying 100 - 
000 pounds of cargo, the bearings are in the six 
3000 -horsepower engines, the landing gear, ailerons, 
rudders, flaps, and so on 

Thus is exempUhed the increasing importance of 
anti-friction bearings, from the size of the lead in 
your pencil to the size of your hat and larger 


KIEPING IT COOL 

Reported to have a lower thermal conductivity than 
still air, heretofore theoretically considered the most 
efficient thermal insulator a re^v material is 6 per- 
cent silica and 94 percent air Chemically known as 
an aerogel, this new insulator is so efficient that 
It will make possible an increase in refrigerator and 
freezer capacity of up to 60 percent Preliminary re- 
ports on practical appLcations of this msulator indi- 
cate that a household refrigerator usmg it can be 
increased from seven and a half cubic feet capacity 
to eleven cubic feet, merely through the reduction 
in wall thickness made possible by the efficiency 
of the new material, available as a fine powder or m 
irregular lumps up to one half inch in diameter 


IS THERE A DOCTOR IN THE HOUSE? 

\A^ HEN costs soar and sales deebne, that's the time to 
call an industrial doctor Just as an abdominal pain 
warns against the use of a physic and calls for con- 
sultation with a qualified physician to determine the 
presence or absence of acute appendicitis, so does an 
imusual business condition call for the services of 
^an expert Such experts, generally known as “man- 
agement consultants,” specialize in cost-cutting, 
standardization, sales advice, and similar procedure^ 
which many company management men overlook 
because they are too close to the woods 
Don't get the idea that these management con- 
sultants are valuable only to small concerns. Witness 
the expenditure of $1,500,000 by United States Steel 
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Corporation over a three year period for such ser- 
vices On the other hand, the Investment of a few 
thousand dollars for a systematic study of a wage 
incentive plan or a market survey may mean the 
difference between profit and loss, even in a rela- 
tively large operation where tradition, sentiment, or 
simple pig-headedness on the part of company offi- 
cials may be unseen stumbling blocks 


WHAT DO EMPLOYEES WANT? 

TOO often management tries to guess at the 
things that employees want, at the things that will 
make for better industrial relations, for greater out- 
put, lower costs, and the like When these things 
trouble executives, let them go to the right source 
for the answers — to the employees themselves The 
National Drygoods Association recently undertook 
such a survey Thev asked eight questions of em- 
ployees and supervisors Here are a few samples 
from the final tabulation Employees placed first the 
desire for credit for work that they art* doing super- 
visors guessed that this factor would take seventh 
place Second, employees wanted interesting work 
to do, supervisors guessed that this would be third 
in importence Third in employee preference came 
fair play and salary increases, this is the element 
that supervisors placed first Last on the list of 
worker-preference was job secuiity, which the same 
supervisors had placed second 
Moral If you want to know what a man wants, 
ask him not his boss 


STRAWS IN THE WIND 

Increasfd use of Diesel engines, which offer the 
greatest thermal efficiency of any proved type of 
power, is seen as the result of fuel shortages for all 
types of engines. Wood, oldest structural material 
used by man, is bemg subjected to intensive study 
m an effort to determine causes of decay and precise 
means of preventing the losses which result, gains 
will be not only in the preservation of the material 
itself but also m fewer replacements and in reduced 
costs of labor in making repairs Radiant beat- 
ing for homes, still In the pioneer stage but making 
rapid strides, is now being accomplished experi- 
mentally by means of electrically heated ceilings, 
the current passes through a heating element of con- 
ductive rubber sandwiched between two thm layers 
of plastics Electrical insulation, still much Uie 
same today as it was a century ago, is receiving in- 
creased attention from chemists, new and improved 
insulations are needed If high-voltage tecl^quea 
are to progress. 
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ARC WELDING 
is being 

HANDICAPPED 



''Great ond Unnecessary Expense is Being Put 
on the Manufacturer Using Welding This, of 
Course, is Poid by the Buyer in Higher Prices 
No Possible Return Accrues to the User'' 


Says JAMES F. LINCOLN 

PreBident» Lincoln Electric Company 



EDITOR’S FOREWORD Some months ago a 
thought-provoking letter was received from Mr Lin- 
coln regarding limitations and restrictive tests placed 
upon arc- welded jomts, but not on similar joints de- 
signed for similar purposes and completed by rivet- 
ing We decided to publish Mr Lmcoln’s views but 
first made intensive efforts to present the subject In 
debate form, with a representative of the nvet-manu- 
facturing or using industry as Mr Lmcoln’s verbal 
opponent Our efforts bore no fruit But more of this 
later First, Mr Lmcoln’s letter 

"ARC WELDING has been of decisive Importance to 
America Arc welding did more than most other 
manufacturing processes in the producing of the 
tools of war during World War II Arc welding has 
produced a record for reliability in billions of welds, 
made over many years, that is unmatched by any 
other manufacturing process, yet arc welding is be- 
ing attacked in a way which is tremendously handi- 
capping its application, and promises still more to in- 
terfere with its future uses , 

‘This attack is aimed not at the proc^, as suc^ 
It is obvious such tactics would faiL The attack oon- 
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gists in throwing suspicion on the process by writing 
into specifications expensive and impractical tests 
which have little to do with the excellence of the 
weld Most of them have to do with infinitesimal 
variations of no possible importance, but of great 
cost The attack has already elimmated the economic 
use of arc welding in many proper applications If 
continued, it will soon eliminate many others 

“We see, for instance, the ruling that welds must 
be X-rayed, which increases the cost by several 
times, yet the commercially welded joint is always of 
greater strength than the parent metal and is tre- 
mendously stronger than any riveted joint, where 
X-raying never has been suggested. 

“We see riveted joints which are made tight by 
caulking This process is accepted without question 
The resulting undercut is enormous, yet a welding 
undercut that is infinitesimal is frequently made the 
reason for rejection of welds 
“We see welds chipped out le- welded, and welded 
vessels rejected because of trifling defects such «s 
infinitesimal porosity either on the surface oi beneath, 
yet parent metal in the same structure with defects 
much greater, and whose weakening effect would be 
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tremendously more serious, are accepted without 
questioiu 

^'We see weldmg electrode specifications being 
written which enormously increase the cost of pro- 
duction with no increase in either the reliability nor 
in the excellence of electrodes Rivets have no such 
test to handicap them 

“While a welding electrode is tested m every con- 
ceivable and nonsensical way, no one suggests any 
test on a rivet, yet the riveted jomt is always the 
weakest spot in any structiire This is never true of a 
full-sized welded joint. 

Much time and expense is tised in testmg elec- 
trode deposit to make sure it has great ductility and 
the weld is rejected if the ductility is low, yet riveted 
jomts have no elongation and are accepted without 
question 

“The contour of the deposit of a weld is a matter 
of very close mspection, yet no one examines the 
contour of any rivet or the hole it only partially fills 

“All insured vessels must have their welds X-rayed 
and any weld is rejected if any infinitesimal defect 
IS found, yet no one X-rays a riveted joint nor re- 
jects it because of the voids between the rivets and 
the rivet holes which are known to be always present 

“Because of the higher elastic limit of the weld 
metal, there is no load that can be put on a welded 
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structure in which the weld is of equal or greater 
section than the parent m^tal which can affect the 
weld in any possible way until great distortion of 
the rest of the structure has taken place Such dls* 
tortion would make that structure valueless for its 
intended purpose, yet all this testing and rejecting 
listed ^bove is made mandatory in many welded 
structures — never m riveted structures 

“Further instances of the same kind can be cited 
by the scores The examples shown are sufficient for 
the author’s purpose 

“Welding over the years has done a more reliable 
job than the rivets it has replaced That record is 
conclusive The engineer mg profession, which relies 
so completely on weldmg m so many cases, must 
recognize and resist this studied attempt to eliminate 
the arc-welding process The attack has already 
elinunated the economic use of welding in many 
structures The success of such an attack on this 
tremendously valuable method is neither good ad- 
vertising for the engineering profession nor good 
ethics for those involved m the attack It is time we 
dealt with reality ” 

REFUSAL TO DEBATE — Several invitations weie 
issued by the editor to various people who should 
he in a position to defend the status of rivets in a 
controversy of nvets-versus-arc-weldmg In every 
case the issue was avoided Typical was the reply 
of Mr Herman H Lind, President of the American 
Institute of Bolt, Nut and Hivet Manufacturers Said 
Mr Lmd “It is not in Ime with the policy of this 
organization to disparage any other method of fast- 
ening, and we do not believe that a debate of this 
kind could work out otherwise Therefore we will 
simply proceed along the line we have been foUowmg 
of selling the virtues of bolted and riveted connec- 
tions ” 

The editor did not feeJ that the proposed debate 
would necessarily involve a disparagement of other 
methods of fastening A letter to this effect went 
forward to Mr Lind but remamed unanswered 

Now back to some other correspondence with Mr 
Lincoln In attempting to rationahze the reasons why 
restrictions are placed on arc welding which are not 
placed on riveting, the editor wrote Mr Lincoln as 
follows “Riveting is the old-timer and arc welding 
is the child There is little or no danger that riveting 
will change the metallurgical structure, whereas arc 
welding often will do so Then, too, riveting pro- 
duces ‘exposed’ Joints fully opened to view, arc 
welding produces what might be called a ‘covered’ 
joint For this reason arc welding may be open to 
suspicion “ 

Rephed Mr Lmcoln “I must admit that I do not 
get the point you make that welding changes the 
metallurgical structure of steel whereas rivetmg does 
not If you mean that the rapid heating and cooling 
makes a fundamental change in the steel, there is no 
doubt there Is a slight change of no particular impor- 
tance, but I am under the impression that the heat 
of a rivet would, to some extent, do exactly the same 
thing But in neither case would it be controlling to 
any extent” 

ANALOGIES AND TESTS-WhUe the editor was 
making further unsuccessful efforts to promote the 
rivet-verstis-arc-welding debate, another detailed 
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communication was received from Mr Lmcoln It 
follows 

“Some time ago I wrote you regardmg imnecessary 
handicaps now forced on the welding process Since 
that time, I have become even more disturbed. 

“Anyone following the standards and discussion 
covering arc- weldmg electrodes and techniques can- 
not help but wonder Here is a process that has been 
used in billions of cases for every imaginable pur- 
pose over a generation, whose record has been almost 
perfect, yet it is criticized and limited more than any 
comparable process In all mechanical history The 
criticism is not because of failure, as there is none 
The criticism is entirely m the region of theory cov- 
ering conditions which could never occur in com- 
mercial appLcation 

“Anyone who views the situation objectively can- 
ftot help hut wonder whether the people writing such 
standai^ and making such researches can possibly 
be serious 

“There is one controlling fact regarding welded 
structures which, from a practical point of view, 
makes all of this activity nonsensical That fact is 
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thii^ln the case of mild steel, which embraces more 
than d5 percent of all the welding which is done, the 
welded joint is very much stronger and has a very 
much higher elastic limit than the plates joined. 

'*Since that is true, the weld can never be used in 
actual service at anywhere near its point of failure 
As a matter of fact, in actual application If the welded 
structure should be loaded to a point which would 
even approach the elastic htnlt of the welded joint, 
the metal immediately adjacent to the weld, the 
structure itself would be useless , 

'Terhaps we can illustrate the matter this way 
Suppose there is a chain of 100 links, each link being 
made out of one-inch round, 90 of these links being 
made of mild steel and one link made of high- 
strength alloy steel Then suppose the chain were 
tested Would anyone worry about the chain break- 
ing in the one alloy link? He would not, because 
every one of the other 90 links would break long 
before the alloy steel link was even partially loaded* 
**Exactly the same thing is true of a welded struc- 
ture The weld itself and the metal immediately 
adjacent to it has an elastic limit 50 percent abo^. 
that of the parent metal and has ultimate tensile 
strength at least 20 percent greater If the strengft 
of the rest of the structure is sixfficient, certainly the 
weld must be As a matter of fact, structures are 
designed with a factor of safety so at its max« 


imum load the structure would not be up to one half 
of the elastic limit of the parent metal Obviously, 
it would not be stressed to more than one third of 
the elastic limit of the weld metal and the plate im- 
mediately adjacent to it Using our illustration, why 
shoiild we woxry about the alloy steel link when the 
mild steel chain is not loaded to its yield point ^ 

‘‘Because of this program of criticism, great and 
unnecessary expense Is put upon the manufacturer 
usmg welding This, of course, la paid by the buyer 
in higher prices No possible return accrues to the 
user .There are countless illustrative cases that 
could be cited, the following are examples If there is 
surface porosity, even so much as a little hole on the 
surface, the weld is rejected. If that same little hole 
were below the weld surface where it could not be 
seen, the manufacturer must cut it out carefully and 
re-toeU the joint, at great expense, after finding It 
with expensive X-ray Again, if there occurs slight 
undercutting at the edge of the weld, the weld must 
be re-welded and the slight undercut eliminAted* 

^ ‘T’erhaps we could understand such rules If they 
were not made by engineers who obviously know the 
facts However, all such rulings are made by men 
who insist they are expert in the profeuion of arc 
welding* Hence, the conclusions are not based on 
ignorance* 

‘^While the acoompanyiztg photographs of test 
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samples show facts that are well known to all those 
who are versed in the art, they are shown again to 
bring out the obvious facts Here is the proof of all 
the above statements regarding the efficiency of , 
welded seams with so-called defects Here is porosity 
carried to the greatest extreme that skill can take it, 
yet the joint is stronger than the plate Here is great 
undercut and even laps in the weld, still the plate 
breaks in tension Not only would such joints be re- 
jected, but if they had 1 percent of these so-called 
defects the structure itself would be rejected The 
question naturally is asked, ‘Why*’’ 

“It Is perfectly obvious that there could not pos- 
sibly be a riveted joint which could jom any of these 
pieces of steel together m ar>y way which in tension 
would not break, yet there is no testing of the rivets, 
no X-ray of the voids m their joint, no elimination 
of the undercut Yet we know in every riveted Joint 
that all of these defects are present not only oc- 
casionally, but in every case Again we ask the ob- 
vious question *Why accept such defects in a 
riveted Joint and reject them in arc welding with its 
greater strength, ductility, and soundness^^ 

“Engmeering has contributed to America’s pros- 
perity in an unbelievable way, but I tremble to think 
what would occur to our prosperity if all engineering 
were as remiss in its understanding of the problem 
as IS true of many engineers’ attitude toward electric 
welding 


’There is no doubt that If the foolish restrictions, 
which can add nothing whatsoever to the success of 
any welded jomt, were removed, the cost of welding 
those structures could be reduced by as much as 90 
percent in many cases, yet because of these restric- 
tions, concurred m by many engineers, the industry 
paid hundreds of millions of dollars in additional 
costs over the years with no increase in safety and no 
betterment of the product from any point of view 
’These same restrictions still stand and are being 
rapidly amplified There can be no doubt that their 
presence is not the result of engineering judgment 
It is Impossible to believe that can be true There can 
be only one reason and that is a studied attempt by 
some people to discredit this tren>endously valuable 
manufacturing process which contributed more to the 
winnmg of the war and to the production of a stand- 
ard of hvmg than almost Any other recent mechani- 
cal development Such a program must be stopped “ 


NO REPLY — Still the editor has been unable to se- 
cure authoritative arguments in favor of riveting, 
answering the forthright statements made by Mr 
Lincoln Admittedly we have not canvassed the en- 
tire field, have not approached everyone concerned 
with the process of riveting Perhaps the pubhcation 
of this correspondence will brmg forth some inter- 
esting discussion Comments are invited 
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Porcelain 

Coats 

on 

Metal 

Bases 

Research by Porcelain Enamelers and Steel 
Producers is Aimed ot the Development 
of Even Thinner, Even More Resistant 
Coatings Which Will Improve Countless 
Products for Both Home and Industry 
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By Edward Maekasak 

Man aging DiractoPr The Poroetaln Enamel Inatituta 


I T may seem somewhat paradoxical to say that 
porcelain enamel has come of age, since it is a 
material which was well known to the ancient ar- 
tisans of Egypt, Greece, and Rome Yet it is true in 
the sense that this surface finish is contributing more 
and more to our modem standards of living and has 
become an important factor in many industrial op- 
erations 

Porcelain enamel is an inorganic, glass-Iike mate- 
rial, fused to an iron or steel base at a temperature 
of usually between 1500 and 1600 degrees, Fahren- 
heit The resulting coat has a smooth, glossy surface 
and Is held firmly to the metal by both mechanical 
and chemical means 

To the ancient craftsman, the value of porcelain 
enamel lay m the beauty that he could create with 
it, today, porcelain enamel is usually thought of 
m terms of the services that it renders Modem re- 
search, spurred on m the past few years by war-time 
necessity, has brought out a wider variety of utili- 
tarian properties of porcelain enamel than were 
recognized before New porcelain enamels, incorpo- 
ratmg these superior qualities, are now available to 
manufacturers, and it is anticipated that these 
enamels will continue to broaden their applications 
for domestic, conunercial, and industrial use 
So many and so varied ere today's porcelain 
enamels that it is necessary to regard the phrase 
as the family name of a large group, rather than as 
denoting a single substance In selecting a porcelain 
enamel, the manufacturer specifies the condition 
under which his product is to operate, and a porcelain 
enamel is selected for this service Thus, enamels 
may be chosen for resistance to abrasion or gouging, 
to acids or alkalies, to atmospheric corrosion, or to 
heat 

IN THE HOME — It IS its high resistance to heavy 
wear and its pleasing appearance, in addition to the 
fact that it is so easily kept sanitary, that has long 
made porcelain enamel a favorite for kitchen and 
bathroom fixtures A newer application of this sur- 
facing is to the exterior of houses, stores, service 
stations, and so on Here, bright, colorful porcelain 
enamel can retard weathering, virtually eliminating 
costly maintenance Roofs, shutters, awnings, entrance 
hoods, wmdow boxes, and decorative Items are also 
being finished in porcelain anameL Inside, porcelain 
ena mele d clothes chutes will add to the Importance 
of this household utility Porcelain enameled hot 
water heatmrs are finding increasing use in file home 
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And a host of other items are on the designers’ draw- 
ing boards or coming from production lines — such 
items as porcelain- enameled parts for fruit juice ex- 
tractors, electric mixers, and other appliances for 
the housewife’s convenience 

IN INDUSTRY — Of even greater importance, how- 
ever, are the mdustrial applications of porcelain 
enamel which have multiplied too, making for better, 
longer- lasting machines, and overcoming some pro- 
voking mechanical service problems 

A new type bearing, particularly suited to pumping 
equipment for corrosives, is entirely coated with acid- 
resistmg porcelam enamel, and can be lubricated 
with anything that is liquid A deep-well turbine 
pump, equipped with such bearings, has been suc- 
cessfully handling corrosive oils for five years These 
bearings have also been adapted to boats, to pumps 
of many other kinds, and to chemical equipment 

Porcelain enamel coats applied to electric motor 
parts which are subjected continuously to friction 
have outworn many other materials tested As a 
coating for light-metal casting crucibles, porcelain 
enamel shows possibilities as a refractory And 
porcelain enamel offers many interesting dielectric 
properties 

During the war the Navy sought a coating or mate- 
rial for submarine exhaust stacks which could with- 
stand both blistering heat and the corrosive action of 
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sea water Porcelain enamel research produced a 
special heat and corrosion-resisting coating which 
handled the job not only on submarines, but later 
on aircraft and other types of engine exhausts. While 
primarily a war project, this achievement now shows 
promise in many applications where both high tem- 
peratures and corrosive atmospheres or hquids are a 
factor Among these are the pipmg and equipment 
of oil and gasoline refineries, synthetic rubber plants, 
chemical and food processing plants, power plants, 
hydro-electnc equipment, corroslve-cairylng pipe 
lines, and many others 

The refractory qualities that can be built into 
porcelain enamel can be appreciated when it is 
realized that some new coats running m thickness 
as low as 002 to 004 inch can withstand exposure 
to temperatures above 1500 degrees, Fahrenheit 
Such enamels are able to function satisfactorily even 
when subject to sudden drops of temperature amount- 
ing to several hundred degrees These special re- 
fractory-type coats are being explored further to 
find out whether they can be used on jet turbines 
where the rapid destruction of the housing metal 
at the high temperatures of operation is a serious 
problem 

TOWARD THINNER COATINGS— One goal toward 
which the porcelain enamelers are workmg is fiiinner 
coatings Reducing the thickness of the coatings is 
desirable primarily because it lowers cost of appli- 
cation and increases serviceability The thlrmer coat- 
ing makes possible greater flexibility and impact 
resistance, thus permitting a wider range of product 
design 

Ten years ago, a porcelain enameling manufac- 
turer regarded a total thickness of 025 to 04 inch as 
quite satisfactory Today’s improved porcelain 
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dling of mony corrosives Possible solu- 
tion of high-heot problems in jet engines 
More effective porcelain enomel coat- 
ings ot lower cost 


enamels and improved enameling Irons make it 
possible to establish specifications for ordmary work 
of 015 inch or less These Improvements have been 
obtained without impairing light- reflectance or ap- 
pearance In fact, It is probable that much thinner 
coatings with even higher reflectance will soon be 
available 

These thinner coatings of improved quality will 
have increased service life compared with the thicker 
enamels The chief struggle in their development is 
to produce them more economically 

TOWARD FEWER COATINGS — The usual porce- 
lain enamel application has been three coats — a 
ground coat or 1:^e coat, and two cover coats — each 
applied and fired individually To reduce the required 
number of coats has been the objective of much 
recent research The enameler’s fondest dream is to do 
away entirely with the conventional ground coat, 
which would mean a vast expansion of porcelain 
enamel mto many new fields. For many pturposes the 
^ew super-opaque enamels, some containing consider- 
able amounts of tHanlum oxide, have permitted a re- 
duction in the nximber of coats 

At the end of World War I, the porcelain enamel- 
ing industry found its operations seriously threatened 
by the shortage and rapidly Increasing price of tin 
Tin oxide was considered an indispensable ingredient 
that provided the opacity of white enamels As evi- 
dence of the progress which has been made since 
then, tin oxide is now used very little in the industry 
It has been replaced by oxides of antimony, zirconi- 
um, and, more recently, titanium At the same time, 
efforts to increase opacity have been paralleled by 
research to reduce the quantity of enamel needed to 
provide the required degree of reflectance Titanium 
opacified enamels are relatively new, but they have 
created a great deal of interest It is now possible to 
achieve a high degree of opacity, as measured by 
reflectance with a light-weight application, in some 
cases less than one half as much as for other enamels 

Using a new zirconium -4ype white cover coat, a 
number of porcelain enameling plants have been able 
to speed up their furnace operations, and thus achieve 
a 'real economy in operation Usually the ground 
coats must be &ed at hi^er temperatures than tibe 
cover coats, necessilating separate processing for 
each With the zirconium type, it is possible for 
both ground coai and cover coat to be fired m the 
same furnace dudn. ' 

The industry is following with keen interest the 
work being done to formulate porcelain enamels that 
will mature or fuse at temperatures lower Aan the 
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1500 to 1600 degrees f Fahrenheit, required for con- 
ventional types Such low-fired enamels, if feasible, 
would help products which have been highly stressed 
by forming operations to hold their shape when 
subjected to enamel-fusion temperatures 

STEEL INDUSTRY HELPS -A vast amount of re- 
search lies back of the high-quality iron and steel 
that go into many products, nowhere is this more 
true than in the case of objects which will be coated 
with porcelain enamel 

At the turn of the century, most of the metal for 
porcelain enameling came from England Today, 
American steel suppliers produce enamelmg stocks 
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considered the best in the world A porcelain 
enameler cannot use the ordmary grades of sheet 
metaL The high temperatures reached in this process 
demand a metal that can “take It ” The steel industry 
has responded with sheets which have enabled the 
manufacturers to turn out high quality porcelam 
enamel products at low cost 
Today the steel companies are workmg even harder 
to provide the industry with improved enameling 
stocks <m which porcelain enamel may be applied in 
one fire without the use of the conventional ground 
coat Such new stocks would speed up the production 
line and lend themselves to thinner applications of 
super-opaque enamels, permitting thicknesses of 
004 to 006 inch instead of present accepted coatings 
ranging to 05 inch The accomplLshment of such a 
forward step will multiply by many times the various 
appUcations of porcelain enameL It is expected that 
the ukimate product Aom such a development will 
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cost less, even though the improved metals and 
enamels may cost more, since the improvements will 
provide such great production savings 

STANDARDS ESTABLISHED -Quality control de- 
pends upon the availability of methods for the meas- 
urement of specific properties In the past decade the 
porcelain enamelmg industry, through its trade as- 
sociation, the Porcelain Enamel Institute, m co-op- 
eration with the National Bureau of Standards, has 
developed a senes of standard tests to evaluate 
porcelain enamel properties With these tests manu- 
facturers can now check the quality of the finish on 
their products These tests have become the basic 
tools of the research engineer in evaluating the prop- 
erties of different enamels, and have proved of in- 
valuable assistance to him in his constant search 
for better formulas They have enabled the specifica- 
tions writer to establish definite procedures for 
measuring the level of quality that he has written 
into his standards 

The Porcelain Enamel Institute tests now cover 
the following properties acid resistance, reflectance, 
abrasion, impact, and torsion 

Porcelain /enameled product manufacturers no 
longer need depend upon human eyesight, with its 
uncontrollable variations, to judge the qualities of 
their finishes, mechanical controls are used The 
thickness of the coatmg, which bears such an impor- 
tant relation to its service, can be accurately checked 
to the thousandth part of an inch by a new electro- 
magnetic gage Reflectance is scientifically measured 
by an instrument called the reflectometer Ability 
of the finish to withstand hard wear and tear in serv- 
ice can be determmed by a special machine devel- 
oped at the National Bureau of Standards which 
gives an index of surface abrasion Color matching 
has been greatly facilitated by a new color analyser. 
Thus, guesswork as to quabty has been ehminated 
and standards of known quality can be set up to 
guarantee any desired performance 
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By Edwin Laird Cady 
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H igh on the activitLes lists of hundreds of mdus- 
trial purchasing agents right now are the se* 
lection of shrubs, flowers, and trees for the grounds 
around their factories, and the placing of the 1948 
contract for planting and caring for them 
Not very long ago such an activity was considered 
a show-place stunt, a waste of money, even a form of 
vulgar ostentation Factory exteriors were supposed 
to look ^‘practical " But now industrial managements 
have learned that well-kept grounds have high val- 
ues And, from companies which have 50 factories 
to factories which have 50 men, the practice of good 
grounds-keeping is growmg 

One of the values is the promotion of safety In 
a recent survey hundreds of factory managements 
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reported that well-kept grounds are second only to 
good interior housekeeping as a way of inducing em- 
ployees to observe safety rules There is something 
about a plant which is neat and orderly outside and 
in, that makes the better employees want to be order- 
ly and safe about their machines 
A plant which handles a great many bulky steel 
items thought that good grounds-keepmg was im- 
possible The land was needed for trucks and for rail- 
road tracks But the planting of flower beds m odd 
corners changed this idea Warehouse and materials- 


BETTER 

FACTORIES 

Beouhficahon of Factory Grounds, Consid- 
ered by Some To Be at Best o Woste of 
Money, Is Proving Itself a Sound Investment 


handlmg employees had been “temporarily*’ piling 
excess stock in these comers just to get it out of the 
way All too often the stock had remained there long 
enough to be damaged by the weather With the 
flower beds taking up that space, and bemg tended 
by a pensioned employee the warehousemen either 
had to take the excess stock to the shelter where it 
belonged or else take a tongue lashing from the pen- 
sioner and his friends As a result, this company has 
planted shrubs and flowers in every practical area 

AIDS DUST CONTROL-- A company which makes 
ball bearings and other precision devices found a 
practical value for landscaping in dust control Origi- 
nally these grounds had been planted to lawns and 
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• LOOKING AHEAD • 

More and more stress laid on esthetics in 
industrial plant design The term "fac- 
tory town" losing its stigma Results — 

an upswing in efficiency^ safety, and 
comfort in the plant Better living con- 
ditions and higher property values in 
factory towns 


trees because the president refused to have his fac- 
tory look any less attractive than his home But after 
the trees had developed and lawns had grown for a 
year or so, the factory maintenance engineer noted 
that there had been a profitable reduction in the 
problem of keeping dust out of the plant during the 
dry summer months And dust, of course, is one of 
the worst enemies of precision production 

The sales value of good grounds -keeping can be 
astonishingly high A study which was made to find 
out which local factory had made the best impres- 
sion on its community found many of the citizens 
mentioning plants which were thousands of miles 
away "niey remembered these distant factories 
which they had seen while on vacation tours, fur- 
thermore, they had bought goods, invested money, 
taken other actions for the benefit of those com- 
panies 

DISPLAYED WITH PRIDE -A maker of kitchen 
ware, wondermg at the influence which its factory 
gardens seemed to have on sales, found that much 
of the vsdue came from local townsi>eople The fac- 
tory had become a showpiece, something which the 
local people displayed with pride to all who visited 
therm 

Community spirit makes a big difference Cities 
like Rochester, New York, have so many beautifully 
landscaped factories that it seems difficult to find an 
ugly plant there Thje city of Louisville, Kentucky, 
awards an annual gard«i club prize to industries, 



calls it the Beautification League Prize But m many 
another town the factory grounds look like dumps 

One of these ugly cities is just waking up The 
secretary of the Chamber of Commerce is doing the 
awakening He visited a fellow secretary in a distant 
city and took a busman’s holiday in going around to 
see how the other fellow worked 

There was the usual business of persuading new 
industries to settle in the town He heard the familiar 
arguments about taxes, concessions, railroad sidings 
But these discussions were earned on while ridmg 
past one beautifully landscaped factory after another, 
and while gomg inside to see the neat housekeeping 
which follows so naturally with a well-groomed plant 
exterior And he saw that those well-kept grounds 
created a favorable sales atmosphere just as a well- 
decorated store will do 

Now he is back in his own town and buildmg up 
the same community picture Two local factories 
have begun their lawns and other landscaping, while 
others have made their plans for 1948 Efforts are 
afoot to have the local horticulturists make a mas- 
ter industrial plan for the town, fitting each plant 
mto the background of homes or fields that surround 
it 

Withm a year or so this will be a truly beautiful 
factory town It will be the only one In its section of 
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a large industrial state And since prospective new 
industries usually consider several towns within the 
same general region, the secretary of the Chamber 
of Commerce will have the sales advantage over all 
his neighboring communities for a long time to come 
Planning the landscaping in relation to a com- 
munity poses some interesting problems^ The Bos- 
ton and Maine Railroad, for example, likes to create 
the feeling that it belongs to Its communities. It 
therefore has learned to use only the shrubs that the 
local home owner might plant in his own lawn or 
garden, the kinds that will make him ^feel at home ” 

CHECKS EROSION — In the far west, one of the 
oil companies has a cham of refinerieSi by-products 
plants, and service stations, all in a territory where 
soil erosion by wind and by water drainage is a 
serious problem. Shrubs and other beautiful plants 
of soil-holding varieties are therefore planted on an 
experimental basis around all the company buildings 
New varieties are tried every year, together with the 
kinds which have proved themselves Employees are 
encouraged to learn about these plants and to ex- 
plain them to any callers who express interest 
High mmded as this procedure may seem, the 
company also is protecting its own pocketbook. Soil 
erosion does not have a good effect upon the sale 
of gasoline and of other products in any territory 
This company is one of hundreds which try out 
new varieties of shrubs and plants, talk about them 
m their company magazmes, take photographic rec- 
ords, then make up combination orders so employees 
may have the advantage of bulk prices in beautifying 
and improving their own homes Behmd this pro- 
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cedure is the idea that good housekeeping and safety 
practiceif begin in the home, that what the ^ployee 
practices in the upkeep of his hoUae he will follow in 
the protection of his ]^oe of work. 

The actual buying and selecting of the shrubs Is 
a careful procedure. For new factories it may be left 
to the architect For older plants the horticulturist 
may be called in But many managements prefer to 
have the selecting and planting done by employees 
who follow gardening as a hobby 

Some grounds practically are *^engineered/' the 
nurserymen being required to specify the height, 
width, and rate of growth of shrubs which they will 
plant m specified locations This procedure is fol- 
lowed especially when one of the functions of the 
vegetation is to keep down the summer dust prob- 
lem^ and the landscaping will include many lawns 
and low shrubs which will be kept well sprinkled 
so that dust which strikes them will adhere until 
rain washes it to the groimd 

Purchase contracts often mclude specific intervals 
at which the nurseryman or other supplier is to spray 
the plants Or where a single contract covers many 
branch factories and buildings, the contract may call 
for instructions to be mailed to the local managers 
at specific intervals > 

A few factories plant rose bushes and other 
blooms But the great maiority stick to evergreens, 
shade trees, shrubs, lawns, and a scattermg of peren- 
mals 

This last angle of making sure that the factory 
landscaping mvolvcs the lowest mamtenance costs is 
proof ^at the plantings serve practical purposes 
and are not mere hobbles of management Factory 
exteriors are being engineered for beauty because 
such beauty is good management 
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INDUSTRY GETS 


By D. H. Klll«ff«r 


Nosey 


M uch has been made of industry’s discovery of 
what women have always known — that good 
odors powerfully promote good will Like many an- 
other simple and obvious fact unearthed and adopted 
by big business, this one is rolling up an impressive 
record of consequences on industry’s several balance 
sheets Furthermore, these consequences often ap- 
pear in greatest weight and profusion in the most 
unlikely places 

And yet these are only beginnings So far, the 
ages-old arts of perfumery have hardly more than 
suggested the possibihties inherent m the precise 
control of odors and flavors As an art, the prepara- 
tion and compounding of odors is well advanced, in- 
dustrial appbcations of the art are proving useful 
and profitable, but the science of odors and flavors 
and the relations between causes and effects in this 
vast domain of the chemical senses remain unsatis- 
factorily explored and imperfectly mapped Not only 
is the comparatively little that has been done in this 
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The Science of Odors Is Still m Its infancy. 
With Its Greotest Potentialities Yet Unknown 
But Alreody Such Practices os Deodorizing, 
Masking of Odors, and Faint Perfumihg Have 
Achieved Much in Extending the Utility and 
Solobility of Many Products of Industry 


field of odor control yielding fabulous returns, but 
the prospect is clear that nch opportunities awaiting 
exploitation lie in yet un reported researches, and 
in many which have not yet even been started’ 
Obviously, it is worth looking mto 
Psychological effects of odors are potent almost 
beyond belief The powerful and universal attraction 
of the odors of the kitchen — baking bread, frying 
bacon, broiling beefsteak, and boiling coffee — leaves 
no room for argument At the other end of the scale, 
the tremendous repulsive force of the odors of putre- 
faction and of the chemical weapon of the skunk is 
equally irresistible, if opposite m effect Between 
these extremes every shade of intermediate feeling is 
stimulated by odors, faint or strong, possessing in- 
dividual or general associations, and calling up 
memories coupled with every degree of pleasure or 
revulsion Here lies the power of odors 

OIL DEODORIZED '-Industry has lately learned 
this Like many another equ^ly obvious Improve- 
ment, this one has lain m industry’s path, to be 
stumbled over repeatedly Decades ago, highly mal- 
odorous petroleum from certam fields was found 
to contain certam types of sulfur compounds, and 
these proved responsible for the “skunk” which drove 
away possible buyers When Herman Frasch dis- 
covered the effectiveness of metallic oxides In re- 
moving this sulfur by chemical action, he not only 
“sweetened” the oil by destroying its odorous con- 
stituents, but he also brought into the market vast 
new supplies of oil from Canada, Ohio, and subse- 
quently from other fields Sales resistance, extremely 
high so long as the then important kerosine, or coal 
oil, carried a pervadmg stink, vanished when the 
^ new product had none 

This has always been a powerful tool for creating 
good will for industry — to remove impurities causing 
the unpleasant odor of a product It effectively cures 
many cases of industrial halitosis An offender even 
so notable as carbon bisulfide, with Its characteristic 
stench of rotten eggs,^ becomes pleasantly ethereal 
when freshly distilled over caustic alkali! Steaming, 
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• LOOKING AHEAD • 

The study of smclli gaining the stature 
of on exact science Odor tokmg on 
importance comporable to that of color 
in product design Research revealing 
the now- unknown whys and hows of odors 
Complete ond accurate control of 
product smells 


plus the use of adsorbent earths or carbon, effectively 
sweetens fatty oils and puts many common oils, cot- 
tonseed for instence, into the salad-oil class when 
ordinarily their odor and taste, which are closely re- 
lated, would doom them to the soap kettle or hydro- 
genation pUnt Today, even castor oil is refined to 
practical tastelessness, although its objectionable 
oibness remains 

Unfortunately, many industrial products possess 
inherent smells of greater or less intensity and un- 
pleasantness, and these cannot be purified away 
The vulcanized rubber goods — automobile tires par- 
ticularly — of a decade ago or so past gave off an 
effluvium wonderful to smell — if your stomach could 
stand it That smell was apparently a natural and in- 


escapable result of the vulcanization of rubber, at 
least it was so considered until rubber manufacturers 
and perfumers got together on it Then things began 
to happen By slight modifications of manufacturing 
techniques, rubber makers reduced the odor of their 
product a little, but it remained for the perfumers 
to mask the rest by suitable additions of their own 
The industrial technique of masking one odor by 
adding another is at least half a century old, but it 
IS still much misunderstood, and has only lately been 
re -discovered by industrial psychologists as some- 
thmg new to them One must carefully distinguish 
between the mutual blocking-out of two different 
odors and the mere overpowering of one smell by 
a stronger one This latter characterizes many of 
the household products — ^based on cresols, naphtha- 
lene, and the like — designated as '^disinfectants and 
deodorizers” which not Infrequently leave odors as 
strong as, and barely less objectionable than, those 
they destroy Their purpose is primarily germicidal, 
and the odors they kill are microbial in origin 
It IS also necessary to distinguish between the 
mutual masking of odors and their destruction by 
chemical reaction Alkalies will absorb and chemically 
neutralize hydrogen sulfide, potassium permanganate, 
a powerful oxidizing agent, readily destroys most 
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organic odors by chemical reaction, and we have al- 
ready mentioned the removal of “skunk*’ from oil by 
chenrucal combination with metallic oxides These are 
strictly chemical destructions of the odorous com- 
pounds, they differ essentially from the neutraliza- 
tion of one odor by another without destruction or 
change of either 

SMELLS BLOCK EACH OTHER — The effect re- 
sembles nothmg so much as the mterference of two 
out of phase light waves, or the beat produced by 
two musical tones of slightly different frequencies 
It IS certamly not unexpected that odors behave 
similarly 

Utilizing this effect, perfumers are sometimes able 
to render highly smelly products virtually odorless 
even though they may contain substantial added 
amounts of an odorizer in addition to that inherent 
in them Balsam tolu, for instance, can largely offset 
the disagreeable odor of vulcanized rubber — neutral- 
ize it as complementary colors offset each other 

The masking effect constantly arises to plague the 
perfumer In making his various products by mixing 
a number of ingredients to yield an odor combining 
those of the several constituents, not infrequently 
he finds that some of the known additions to the mix- 
ture seem to have vanished completely for no evident 
cause Actual analysis of the mixture will show that 
no chemical change has destroyed or altered the 
origmal constituents Obviously, their apparent dis- 
appearance is only the masking of one odor by 
another 

Industry, too, is finding substantial values in com- 
pounds possessmg odors which are powerfully dis- 
agreeable to insects, for example, but which are quite 
unperceived by the human nose Ethyl-hexane-diol 
effectively repels mosquitoes, even the ravenous ones 
of the South Pacific, by what seems to be an odor 
disagreeable to them, yet the compound is practi- 
cally odorless to human noses Undoubtedly, a whole 
family of odorous substances of this kind exists, pos- 
sessing scents which— like ultra-violet and Infra-red 
light, and like supersonic sounds — are outside the 
range of perception by our human senses Disagree- 
able odors per se also possess high value, for mstance, 
as warmng agents in odorless natural gas to give the 
alarm m case of leakage 

As has been noted, industry is finding these facts 
valuable m the extreme Faint amounts of odorous 
stuffs added to products of many kinds from laundry 
soap, lubncatmg oils, printing mk, and rubber goods 
to lingerie, woolens, cosmetics, and paints make them 
more pleasant and acceptable, often (and usually) 
without imparting to them even the suggestion that 
they have been perfumed. Although the percentages 
added m this way are infinitesimal, the total quanti- 
ties of odorizing materials so used already reach a 
staggering value beyond $50 nulhon per year 

KNOWLEDGE IS SCANTY — Yet we sUU know 
almost nothing about odors and why they are Three 
recent books on the subject, ‘*The Science and Art 
of Perfumery’* by Sagarin, “Flavor** by Crocker, and 
"The Chemical Senses” by Moncrieff, provide to- 
gether a fascinating survey of this field. But when one 
hat read them all (and anything else he can find on 
the eul^ect)» he is ixppressed more, perhaps, by the 
gaps in our knowledge than by what we Imow 



Only lately have systems appeared for scientific 
designation of odors, for instance that of Crocker 
and Henderson, which give us more exact terms than 
the customary comparisons (onion-like, floweiy, 
ethereal) to use m describing odors The Crocker- 
Henderson system involves the use of a set of 31 
carefully selected and graduated standards By com- 
paring a particular odor with these standards, its 
several elements can be evaluated and the whole 
then assigned a number of four digits From this 
number the odor can be practically duplicated at any 
time The standards are prepared from highly puri- 
fied chemical compounds so that they too can be 
readily described and duplicated The principal value 
of such odor standaid comparisons is in the control 
of the odors of commercial products in legular pro- 
duction 

Still the number of questions we cannot answer 
about odors we cannot describe is immensely impres- 
sive What makes a chemical compound smell*^ How 
IS chemical constitution related to odor’ How are 
odors themselves characterized*^ What properties of 
two odors allow them to mask out each other^ What 
characteristic of an odor makes it objectionable to 
an insect or to an animal but not to man’ Are the 
differences between pleasant and unpleasant odors 
purely psychological’ These and a thousand more 
Vital questions remain puzzling, they supply bases 
for many broad and penetrating researches, which 
will some day yield answers of immense value 
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Mass-Production 


WIRING 


Electronics, Which Has So Greatly Aided in 


Speeding Production in Mony Industries, is Only 
Now Beginning To Rid Itself of Its Own Woste- 
ful end Antiquated Assembly Methods Mtch- 
onized Wiring Techniques Promise to Bring 
True Assembly-Line Methods to the Monu- 
focture of Electronic Equipment of All Types 


REATtST Single factor in the total labor cost m 
the electronics industry is that required by 
hand operations — a strange condition in this day of 
electronically controlled automatic machinery and 
other labor-saving devices This is especially true in 
the tedious manual assembly and connecting of 
wires between various components that make up a 
piece of electronic equipment 
Depending on the number of tubes and their cir- 
cuits, the average radio receiver contains from 100 
to 300 soldered connections Modem television re- 
ceivers have upwards of 400 connections, and indus- 
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trial electronic equipment varies from about 30 for 
a simple one-tube relay umt up to several thousand 
for more intricate, multi-tube equipment In most 
cases, all of these connections are made by hand but 
a number of ways of forming several circuits or cir- 
cuit components simultaneously are now coming 
into use 

PRINTED WIRING — The printed circuit was first 
developed by the Bureau of Standards as a solution 
to the space problem m the much-publicized prox- 
imity fuse This technique, m which paths of prmted 
silver or silver oxides are used in the place of con- 
ventional wirmg, has undergone many refinements 
since the war, and recent announcements from the 
Bureau have described several miniature radio re- 
ceivers and transmitters operating in the VHF band 
in which printed silver “wiring” has been used 

The first commercial application of the printed cir- 
cuit is a complete coupling unit, called the Centralab 
Couplate,. used in audio- frequency amplifier stages 
The two resistors in the plate and grid circuits, and 
two condensers — the plate by-pass and the coupling 
condenser — are printed on one small insulatmg plate 
Purchased by a manufacturer of electronic equip- 
ment as a complete unit, only four soldered connec- 
tions are needed to mcorporate it into the rest of 
the circuit, instead of the usual eight or nme required 
when each component part is mounted and wued in- 
dividually 

Such units cuts materially the assembly time of 
electronic equipment, m addition to lowering the 
possibility of errors in wiring And the reduction m 
the number of soldered joints means more efficient 
circuits 

STAMPED WIRING — Another method of forming 
many circuits simultaneously is the stamped wiring 
technique, m which metal strips are stamped or die- 
cul into a pattern that conforms to the electrical 
connections This technique, originated by A W 
Franklin, president of The Franklin Alrloop Corpora- 
tion of New York, appears applicable to mass-pro- 
ductipn methods, since one basic umt can be turned 
out for many manufacturers Alterations in the basic 
unit are readily made by means of dies, so that 90 
percent of the wiring within the average eledronic 
device can be stamj^ out Most component ports 
may be connected to the wiring in one operatlgo by 
dip or Induction soldering. Substantial sovix^ in 
labor, material, and in jfinal adjuatment are probeble 
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• LOOKING AHIAD • 
More compact, more shock-resistont elec- 
tronic units Extension of mechanized 
wiring from radio sets to house wiring, 
switch boards, and other standordized 
electrical equipment Servicing prob- 
lems simplified Costs lowered ond cir- 
cuit uniformity raised 


Stamped wiring starts with a thin sheet of insula- 
tion having a series of parallel metal strips running 
in a horizontal direction on one side and a senes of 
vertical conductors on the other side Connection 
between horizontal and vertical strips is accom- 
plished by punchmg through the insulating sheet 
between the conductors, and inserting an eyelet or 
pin 

For connecting a component to a smgle horizontal 
or a single vertical conductor, an eyelet or pm may 
be punched into the selected metal strip at a point 
where it will miss the metal strip on the reverse side 
Where breakup of a single conductor into several 
conductors is required, the strip may be cut at one 
or more points along its length 
Electronic circuit drawings consist essentially of 
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horizontal and vertical lines with cross-overs and 
interconnections Stamped winng consists of hori- 
zontal and vertical metal strips witb the insulation 
between them constituting inherent cross-overs, and 
eyelets, rivets, or some other type of fastening pro- 
viding the connections between strips Thus the 
transition from schematic to stamped -wirmg drawmg 
may easily be made Location of eyelets, points at 
which conductors should be cut, and placement of 
parts are easily predetermmed 

HOW APPLIED — A typical stamped wiring deck 
developed for a five-tube table-model radio receiver 
havmg a conventional circuit is made as follows 
Sheets of Bakehte punchmg stock, similar to that 
used in the manufacture of wafer- type tube sockets, 
are sheared to three by nme-inch size 
A roll of five-mil pure electrolytic-type oxygen- 
hydrogen -free copper, tinned on both sides, is coated 
on one side with United States Rubber Company’s 
Kotol thermoplastic cement 
Both the insulating sheet and the copper are fed 
to a 150- ton automatic toggle press containing a 
hhearmg and fomung die The die cuts the copper 
into metal strips 5/32- inch wide, with equal spacing 
between strips, and presses their edges and ends 
3/1000-mch into the msulation The die is heated 
electrically to 230 degrees, Fahrenheit, and softens 
the msulation sufficiently to lock the conductors se- 
curely m place The heat simultaneously sets the 
thermoplastic cement so that the material strips are 
both cemented and mechanically locked to the insu- 
lation 

The press turns out 20 sheets per nunute with 
metal strips on one side (Metal strips may be placed 
on both sides at once by usmg upper and lower dies ) 
The sheet goes next to a punch press where all 

Courtesy Metallizing Engineering Company, Inc 
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holes for eyelets and pms are knocked out in a single 
operation The holes m this particular case are 0 096 
inch in diameter^ taking pins similar to those used m 
the manufacture of tube bases In still another press, 
eyelets and pms flow from hoppers through feeder 
tubes to holes m the sheet and are clinched in place 
Heating by conduction or induction may be used to 
solder conductor and eyelet together 

The leads from condensers, resistors, and coils are 
dropped mto eyelet or pin holes in the stamped wir- 
ing This may be done also by the hopper method 
Most component parts are placed beneath the she^t 
where they are soldered m place by the inductfon 
method in one operation Other components, such as 
tube and transformer sockets, are inserted on the 
top of the sheet and the sheet is then installed be- 
neath a metal chassis which has cut-outs through 
which tubes and transformers may be inserted frpm 
above A self-tapping screw m each corner of ihe 
sheet holds it In place beneath the chassis 

The tuning condenser, loudspeaker, and controls 
are mounted on the metal chassis by conventional 
methods Leads from these are pushed down through 
chassis cut-outs to connectors, or soldered diraclly 
in the circuit 

Receivers made by the stamped wiring techniq|kA 
perform quite as well as conventionally-wired sets 
with respect to sensitivity, selectivity, and fidelity 
Final adjustment of circuits m production should be 
materially simpler than in sets where conventional 
wiring is used, since wiring stamped out by a die 
will not vary from set to set 

Exact cost figures for such methods must wait tmtil 
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a sufficient number of units employing stamped wir- 
mg ate manufactured to permit accurate accounting, 
but it has been estimated that it will be possible to 
supply Btamped-wlrlng sheets for five-tube table- 
model radios, with tube sockets built m and ready to 
receive component parts, for about twice the present 
cost of the tube sodkets alone 

SPRAYED WIRING — Still another new method of 
mass -forming wiring is known as Spraywiring, which 
IS a method of forming electrical circuits by spray- 
ing metal into grooves in an insulatmg panel The 
technique involves cutting a stencil to coincide with 
the wirmg design of the device to be produced This 
stencil is placed on a panel and sandblasted so that 
grooves are formed in the peuiel Metal is sprayed 
through the stencil into these grooves, and remains 
when the stencil is removed 
The metals sprayed may be copper, aluminum, or 
silver, with plastics, ceramics, glass, and wood among 
the suitable Insulating material 
The stencils are made of a special masking tape, 
adhesive on one side, and hard enough to protect 
the covered face of the insulating panel from the 
eflects of sandblasting and metallizmg Stencils made 
from the tape are die -cut in contmuous strips 
Vacuum-tube sockets, condensers, and other parts 
are assembled on a panel prior to sandblasting or 
metallizing, with their contacts placed so that they 
will be in the proper grooves The contacts are metal - 
hzed into permanent connection with the circuit 
when the panel is sprayed As m stamped wiring, 
conductors may be applied to both sides of the panel, 
and the conductors on opposmg sides can be con- 
nected by metal eyelets, insertion of eyelets being 
done prior to sandblasting or metallizmg 
Thickness of the metal deposited by spraymg is 
at least 0 005 mch If msulation of a conductor is 
required, suitable msulating material can be ap- 
plied by spraying, dipping, or brushing Since the 
circuits are actually imbedded m durable insulating 
material, they are inherently strong, and not easily 
damaged 

The Spraywirmg method U adaptable to the manu- 
facture of many types of products which embody 
wiring Accordmg to Spraywiring Laboratories, Inc , 
it can be used in producing the circuits of a tiny 
hearing aid, or the basic wirmg of a prefabricated 
house, in addition to its application to commercial 
and mdustrial electromc circuits 
Ihe process is completely automatic and contmuous 
in flow The plastics base pieces are fed into the ap- 
paratus and a complete chassis is turned out every 
20 seconds, after spraying, millmg, lacquering, and 
testing Each stage of the operation is electronically 
controlled, and if any one process fails or lags, all 
other stages up to that pomt are stopped 
All* of these mechanized wiring techniques are in 
their infancy, but they hold promise of great and 
sweepmg changes throughout the electronics indus- 
try They signal the approaching end of the anti- 
quated, time-consuming hand operations which have 
long held down production rates They will bnng 
with them true mass production, with no danger of 
impairing quality And they will greatly aid the 
manufacturers of electronic equipment in the struggle 
common to all industry — the struggle for a better 
product at a loSver cost 
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Expanded Plastics 


Rigid or Non -Rigid, Cellular Plastics 
Have High Strength-Weight Rotios and 
Many Possible Applications, Especially if 
Prices Con be Made More Competitive 


T he war gave this country a number of new plas- 
tics materials and techniques But it left unsolved 
many of the problems that govern the application 
of these materials and techniques to the civilian 
market 

One of these is the group of materials known as 
expanded plastics, developed largely a^the result of 
the shortage of balsa wood during the early days of 
World War II 

These expanded plastics are either plastics that 
have been made porous by one of a number of meth- 
ods, or combination plastics and paper or cloth ma- 
terials processed so that they take on a cellular, or 
honeycomb, structure They may be rigid or non- 
ngid They are used largely as a core material 
Originally, their primary use was in the construction 
of rruhtary aircraft, where they were employed for 
their high strength-weight ratio (as was balsa wood), 
but they seemed to labor imder a number of disad- 
vantages when the time came for conversion to 
civilian uses 

It remained, then, for plastics materials manu- 
facturers and processors to refine the materials and 
techniques already developed, and to develop new 
materials and handling techniques to meet the re- 
quirements of all the applications that seemed pos- 
sible for expanded plastics in the civilian market 
The range of these possibilities is wide, covering as 
it does such diverse items as boat hulls, decks, and 
bulkheads, toys, luggage, gift packages, ornaments, 
refrigerators, shipping containers, partitions, pre- 
fabricated housing panels, aircraft components, buoys 
and floats, all types of sandwich structures with core 
materials, and thermal, electrical, and sound insula- 
tion 

HOW THEY ARE MADE -Perhaps the best idea 
of just what expanded plastics are can be had from a 
description of six methods of production 
1 Tlie plastics choseil for the work — cellulose ace- 
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tate, polystyrene, phenolic, and so on — while m a 
condition of low viscosity is made into a foam by 
mechanical agitation, with or without the use of 
foaming agents When solidified, this foamed mass 
retains its porous structure 

2 The selected plastics substance is manipulated 
into a soft dough-like condition, then expanded into 
a somewhat porous substance by blowing air uni- 
formly throughout the plastic mass 

3 A gas, or a mixture of gases, is dissolved in a 
soft plastic mass xmder relatively high pressure Up- 
on release of pressure the mass is made porous by the 
expanding gas Hardemng fixes the porous structure 

4 A soluble solid is incorporated in the plastics 
After molding, this solid is leached out by solvents 

5 A fibrous or other bulky constituent is mixed 
with a binding substance to produce a porous prod- 
uct In some cases, thermoplastic fibers are employed 
m bulky fibrous mats in which the individual fibers 
may be bonded together by action of heat or solvents 


Tli» txpanM polyttyrtne “sxew ball” provIdH a 
novsip attraotivi packagt for tba iMftam botflot 



119 



PLASTICt 


6 A plastics material, or a resin-impregnated paper 
or fabric, Is formed into a structure whose geometry 
favors low apparent specific gravity Small tubes, 
grids, or hexagonal cells may be arranged to produce 
a very bulky product 

APPLICATIONS ARE BROADENING — One of the 
best Indications that real progress has been made 
in the diversification, in the handling, and in the eco- 
nomic phase of expanded plastics is the adoption by 
the Frigidaire Division of General Motors Corpora- 
tion of polystyrene foam as the inner liner for com- 
mercial Ice cream cabinets This new product is 
an application that might be regarded as an opening 
wedge in a potentially great market for expanded 
plastics — including household refrigerators and 
freezers as well as industrial and commercial units 
The material's use In airplanes has grown by leaps 
and bounds In this instance, improved fabricating 
techniques have contributed the most to the growing 
volume Today, the Glenn L Martin Company uses 
phenolic resin impregnated honeycomb structures for 
bulkheads, partitions, and flooring of its latest planes, 
the floor of one plane alone usmg 240 square feet 
of the material, and such other uses as in the wing 
sections of these planes, luggage racks, Instrument 
panel bases, and interior doors must alo be included 
Even bigger than the aviation field is that of 
building, where the plastics core material has made 
a beginning as the filling of a sandwich with alumi- 
num sheets outside And there are boats to be con- 
sidered Already a one-piece hull has been formed 
from honeycomb core with a laminate surfacing, 
this field would seem to offer many opportunities 
to the suppliers of expanded plastics 
Luggage is yet another market where this type of 
plastics material has been tried There is, too, a wide 
array of ornaments and gift packages that can be 
made from the foamed polystyrene 
Each of the above mentioned outlets for expanded 
plastics can benefit from one or more of the outstand- 
mg characteristics of these materials which mclude 
low density, good electrical and thermal insulation 
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properties, mechanical strength, and buoyancy Fur- 
thermore, experience indicates that a vwiety of 
properties may be achieved in the sandwich type 
structure It Is possible, for example, to accentuate 
any desired feature such as structural strength or 
sound attenuation, or it is feasible to develop a mate- 
rial having a variety of balanced characteristics 

TYPES OF EXPANDED PLASTICS — Each form of 
expanded plastics, however, has its special advantage 
and its outstanding characteristic which best fit it for 
certain types of applications 

Expanded polystyrene Elxtremely light and with un- 
usual thermal properties, expanded polystyrene is 
moisture-resistant, has low density, and is pleasing 
in appearance The first three characteristics explain 
its selection by General Motors Corporation for ice 
cream cabinet insulation the last* — attractive appear- 
ance — was reason for its selection as a packaging 

material and as a base for Christmas tree ornaments 
This same quality should attract those interested in 
window and counter displays, stage and motion pic- 
ture properties, and toys The boatmg field should 
find use for it because of its moisture resistance and 
buoyancy 

The physical structure of this material consists of 
a mass of small sealed cells It is the continuous wall 
of these individual cells that prevents water permea- 
tion and freezing within the structure and msures the 
retention of the expanded polystyrene’s efficiency as 
an insulation material 

Cxurrently, this material is available m the form of 
boards several inches thick, and varying in lengths 
and widths A board of this kind can be easily shaped 
by conventional wood-working equipment, and may 
be bonded to itself, wood, metal, or other materials 
by available adhesives and events 
Cellular cellulose acetate Possessing excellent ther- 
mal insulation properties and temperature stability, 
this material has the advantage 6f being easily 
formed into rather complex shapes For instance, it 
may be hot-formed at temperatures in the range 
of 195 to 200 degrees, Fahrenheit, or it may be formed 
after soaking in water Further, when properly pre- 
pared and laminated on one side, the material can 
be bent with its laminated face on the convex part of 
the curve All of this suggests possible outlets for the 
material in refrigerating and insulating applications 

Produced by extrusion In strips with a rectangular 
cross section, cellular cellulose acetate is an un- 
oriented multicellular form of cellulose acetate It is 
available In fou|*^ranges of density, var 3 ^g from four 
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to eight pounds per cubic foot The secret of its tern* 
perature staliiility lies in the absence of any plasti- 
cizer The extent of this stability is shown by the 
fact that mechanical properties at —70 degrees* Fah- 
renheit, approximate 80 percent of the corresponding 
properties at room temperature 
Expanded phenolic resin Differing markedly from 
bo^ foamed polystyrene and cellular cellulose ace- 
tate, expanded phenolic resm is produced to the 
desired shape by being foamed m forms of plywood, 
thin sheet metal, or glass, made to the desired dimen- 
sions, rather than bemg worked with tools from a 
strip or block The rise of the phenolic resin foam in 
the forma occurs within a few minutes after the resin 
has been activated 

Its outstanding properties Include thermal Insula- 
tion and acoustical characteristics Further, ex- 
panded phenobc resin is fireproof, fungus- resistant, 
and non-melting Though it will absorb water unless 
protected by a moisture- and vapor-proof barrier, 
the resin itself is unaffected All of which makes it 
suitable as a core material for sandwich structures of 
high strength and low weight such as those used in 
aircraft construction and luggage 
Honeycomb construction This material, which has 
been successfully employed as the core in laminated 
structures, can be made to meet almost any specifica- 
tion laid out for the fuial product by the proper se- 
lection of sheeting and impregnating resin — the two 
elements that comprise this type construction If 
good thermal insulation is required, it is necessary 
to introduce an insulating material into the cells 
since the honeycomb by Itself has a K factor little 
better than that of solid lumber If dielectric proper- 
ties are desired, a glass cloth impregnated with a 
polyester ream is suitable To obtain fire resistance, 
an asbestos paper impregnated with a phenolic resin 
has been used 

These honeycomb structures are made of a resin - 


impregnated sheet material which has been cured 
and assembled into the honeycomb design — either 
tubular or hexagonal While optimum cell size has 
not yet been determined, a core with 3/8 to 7/16 inch 
cells, measured across the flats, has proved satis- 
factory and economical in a general purpose appli- 
cation 

There are two methods of producmg this type 
structure Honeycomb core can be cured on a cor- 
rugating drum in the form of a contmuous corruga- 
tion These sheets are then cut to length, indexed, 
and assembled into block form, after which the block 
is sliced on a band saw into sheets for panels 

The other method consists of strip-gluing single 
sheets of material to a pattern and stacking the sheets 
for curing in a press The cured blocks are then cut 
into strips which are expanded mechanically to make 
honeycomb core sheet This expanded honeycomb is 
sprayed or dipped m a resin bath, air dried, and cured 
m an oven to set the resin and stabilize the ex- 
panded structures 

Laminates made with these cores are associated 
mainly with the transportation field Houses have 
been constructed, however, in which honeycomb 
laminates are used for walls and iloormg Other 
suggested uses are air-freight shipping containers, 
cold-storage shipping containers, scaffolding, light- 
weight furniture, partitions, and trays for handling 
semi-finished work between processes 

At least a start has been made in applying these 
versatile materials to the many civilian and industrial 
fields for which their properties would seem to suit 
them Price, however, is a factor that must be refined 
even further if the vanous expanded plastics are to 
be used in such articles as table tops (as a core 
material) or m the many types of packages for which 
they arc fitted 
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FUELS OF THE FUTURE: 

For Ram-Jet Motors 

By F. W. Scftumacfter 

Asiooiato Director, ^rocete Divliion, EsiO Laboratories 


Editor's Nofo The accompanying article 
IS the third of four, odapted by permis- 
sion from papers presented at a recent 
Standord Oil Development Company semi- 
nor on Fuels of the Future Each paper 
deols with different phases of fuels for 
engines of types now in use, under de- 
velopment, or protected Together they 
summorize the generol subject and fur- 
nish a glimpse of the fuels and engines 
which technology will be offering to trans- 
portation in the years to come 


J ET PROPULSION depends upon the fundamental re- 
action principle a force is required to counter- 
balance a change in momentum, momentum being 
defined as the product of mass and velocity The 
lowing of a boat is an example Velocity is imparted 
to a mass of water by the oars Therefore, the mo- 
mentum of the water is Increased The counter- 
balancing force is against the oars, and it is this force 
which moves the boat 

The original statement that jet propulsion depends 
on the reaction prmciple is correct, but a more specific 
definition is required if we are to avoid placing both 
the supersonic ram-jet and the row boat in the same 
classification 

A more specific statement is that jet propulsion 
can or does take place when a change in momentum 
occurs by virtue of material being ejected from the 
propelled body If all the material expelled was 
orij^ally carried by the propelled body, the device 
is a rocket If part was carried (fuel) and part taken 
in from the atmosphere (oxygen), it is some sort of 
Jet engine—a turbo-jet, ram-jet, or pulse-jet 
With jet propulsion so defin^, the first reasonably 
authentic record of the application of the jet propul- 
sion principle is the use of gun powder n^eta by 
the Chinese several hundred years b c. The jet pro- 
pulsion principle was employed by Hero of Alex- 
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andria in about 100 b c and many scientific 
historians consider him its discoverer He described 
a device known as the Aeohpile which, rather than 
a means of locomotion, was Intended to be a station* 
ary engine for production of power Steam exhaust- 
ing through two tangential jets on cylinder caused 
the cylinder to rotate The steam rocket for jet pro* 
pulsion of a vehicle was proposed many centuries 
later by Isaac Newton There were many other early 
uses of rockets, for example, the famous incendiary 
Congreve rockets with which the British burned most 
of the city of Copenhagen in 1807 
It was not, however, until early in the present 
century that the prototype of our modem jet motors 
was visualized In 1908, Ren^ Lonn proposed a pro- 
pulsion system where the exhaust of an internal- 
combustion engine was used for jet propulsion The 
engine did not produce power In any other way Five 
years later, in 1913, he described a jet-engine where 
the air was compressed solely by the velocity, or 
ram, effect of the entermg air This is the ram-jet 

TUBE AND TAPERED NOSE-PIECE -The ram- 
jet has been described as consisting basically of a 
cylindrical duct containing flame stabilizing parts 
and a tapered nose-pieco open at the end The in- 
side of the ram-jet is therefore a duct of varying 
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diameter into which air enters, and from which 
combustion gases leave Air at supersomc velocities 
relative to the ram-jet approaches the circular hole 
in the leading end of the nose-piece of the duct 
Supersonic flow of a gas mside a duct of this sort is 
thermodynamically unstable and tends to decrease 
sharply, the rate of flow becoming subsonic This 
very sharp velocity decrease is known as a shock 
wave, and is accompanied by a rise in gas pressure 
and temperatuie If the ram-jet burner pressure is 
at its design value, this shock wave is right at the 
leadmg edge of the nose-piece and maximum thrust 
will be obtained 

The conical section through which the air passes 
to reach the combustion section is known as a dif- 
fuser In this section the entering axr, now subsonic, 
IS slowed down even more because of the enlarged 
cross section The air pressure is also further in- 
creased as a result of the conversion of velocity 
energy into pressure energy At the dilTuser exit, the 
fuel is mixed with the air stream and combustion 
takes place, having been initiated by either a spark 
or pyrotechnic tracer The flame is stabilized by parts 
inserted m the air duct for this specific purpose Dur- 
ing the combustion, velocity of the gases increases 
very rapidly through the duct and, just to the rear 
of the ram-jet, attains a speed up to 2000 miles per 
hour When the velocity, and therefore momentum, 
increases, pressure must decrease, at the end of the 
combustion zone the pressure is little, if any, above 
atmospheric 

It now becomes evident how the ram-]et works 
The momentum of the exhaust gases is greater than 
that of the entering air This difference in momentum 
must be counter-balanced by a force, which is the 
pressure exerted on the inside of the diffuser wall 
This pressure on the Inside wall is greater than that 
on the outside, so a forward force, or thrust is ex- 
erted Smee ram-jets have been proved capable of 
flight, it is evident that this thrust is large enough 
to overcome the wind resistance, or drag, of the 
flying body 

For the past two years, the Standard Oil Develop- 
ment Company has ' been doing research on the 


oratories and universities co-operating m the de- 
velopment of a supei sonic ram-]et, on a project 
known as “Bumblebee ” This work is bemg done 
under contract with the Bureau of Ordnance of the 
Navy Department, and the Applied Physics Labora- 
tory of Johns Hopkins University is providmg the 
technical coordination and direction for the project 

POTENTIAL ANTI-AIRCRAFT WEAPON — The 

pioject was started during the war, when it was 
hoped that it would be i>ossible to develop ram- jet 
piopulsion so that it could be used In an anti-aircraft 
weapon against the suicide planes used by the Japa- 
nese It now appears to have other applications, and 
the work has been continued with emphasis or de- 
veloping the ram -3 et ^ a means of supersonic 
propulsion One of the major aspects of the work in 
these laboratories Is the development of suitable 
fuels for these ram- jets 

An accompanymg chart shows in tabular form the 
similarities and differences between the pulse-jet, 
the ram- jet and the rocket Both the ram- jet and the 
1 ocket operate contmuously, whereas the pulse-jet, as 
its name implies, mvolves mlermittont combustion 
Both pulse- and ram-jets obtain their oxygen by 
taking in air while m flight The rocket, of cotirse, 
carries its own oxygen supply with it These char- 
acteristics are responsible for three fimdamental 
differences 

1 The speed of pulse-jets is low by comparison 
with other jets, due to the intermittent character of 
the combustion This type of propulsion was em- 
ployed m the German V-1 missile 

2 The range of the ram-jets for a given weight is 
longer than that of a rocket, smee oxygen is obtained 
from the air 

3 The altitude ceiling of the rocket is virtually 
unlimited since the oxygen supply is self-contamed 

The ram-jet, shown in the accompanying over- 
simplified draw mg, consists basically of a cylindrical 
duct having a tapered nose piece which is open at 
the end The direction of flight as pictured is from 
right to left Therefore, air enters the device in the 
opposite direction — from left to right The entering 
air IS compressed by reducing its velocity in the 
tapermg section Fuel is sprayed into the air stream 
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and the resulting combustible mixture is ignited with 
either a spark or pyrotechnic tracer The combustion 
is carried out in the right-hand part of the system, 
and the flame is stabilized by several sunple parts of 
special design The exhaust gases leave at a very 
hi|^ velocity, attaining a speed much greater than 
that of sound at the rear of the apparatus The force 
— the poweiv-which makes a ram-Jet go Is the de- 
velopment of a pressure on the insi^ of the tapering 
nose which is greater than the corresponding pres- 
sure on the outside 

NO MOVING PARTS — The construction of the 
ram-jet is very simple The motor proper contains no 
moving parts, which is quite a contrast to the recipro- 
cating aircraft engine, and even to the turbo-jet For 
flight, the necessary wings and controls are added. 
Since the ram- jet cannot deliver any power unless it 
IS moving, it cannot take off by itself Launchmg is 
accomplu^ed by rockets Ram-jet units, usually 
about six inches in diameter and 12 feet long, have 
been nicknamed *'flying stove pipes 
The internal design details of a ram-jet burner are 
inseparably related to the properties of the fuel em- 
ployed To preserve the mechanical simplicity of the 
burner, a fuel must bum efficiently under the widely 
different temperature and pressure conditions en- 
countered by a ram-jet in flight as speed and altitude 
are varied One of the objectives of the Esso Labora- 
tories is to develop such fuels from petroleum 
Supersonic flight has been prov^ possible with 
the ram-jet burners so far developed Short pilotless 
flights at velocities exceeding miles per hour 
have already been made When further developments 
make flights of moderate distances possible, will 


be equivalent to a flying time of about 15 minutes 
from New York to Pittsburgh. A ram-jet will then be 
able to out-nm the sun, and its pilot will be able to 
see the sun set In New York, rise over the horizon, 
and set again in Pittsburgh line flight will be made 
m the stratosphere where fuel consumption will be 
about a tenth of that required at sea leveL 

Present ram-jet burners are only a fraction of the 
weight of a reciprocating aviation engine of com- 
parable power At 1400 miles per hour the ram-jet 
develops one horsepower for each one-half ounce 
of weight — more than 30 times the power developed 
per unit weight in a modem aviation engine One 
man can easily lift a 2000 horse-power ram-jet 

Cabin cooling, which is of relatively minor impor- 
tance in the transport planes now being developed, 
becomes a significant problem when sustained plane 
speeds of 1400 miles per hour are reached Without 
refrigeration, cabin temperatures of 300 degrees, 
Fahrenheit, will be approached by a plane traveling 
at 1400 miles per hour even in the stratosphere At 
2000 miles per hour this temperature will become 
650 degrees, Fahrenheit 

What use is visualized for the supersonic ram-3 et 
today*^ As stated, it is a fundamental method of high 
speed propulsion It was intended originally to propel 
an anti-aircraft weapon But it is evident that if 
supersonic transportation of mail, express, and ulti- 
mately passengers develops, the ram- jet motor offers 
great promise A military project thus promises to 
influence the peace-time transportation of the world 
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NUCLEAR TRACK PLATES 

fo Record fh^ Paihi of 
Charged Potitchs 

Special photographic plates made 
in the laboratories of Eastman Ko- 
dak Company are bemg used by 
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scientists to picture actual atomic 
fusion and to study action of highly 
charged nuclear particles 

The plates recognized as valuable 
new tools for research in nuclear 
physics, are known as “nuclear 
track'* plates from their special use 
m recording the paths of the par- 
ticles 

Characteristics of the new plates 
are markedly different from those 
of ordinary photographic materials 
The plates are super-sensitive to 
the electrical charges earned by 
atomic particles At the same tune 
they are relatively insensitive to 
light 

The sliver grains m the emulsions 
of the nuclear track plates are un- 
usually close-packed It is these 
silver grains, suspoided In the gela- 
tine ehiulalon« that are particularly 
sensitive ifO the charged nuclear par- 
tldee. 

Wh 

speeds mto the emulsion, a dotted 


hne of affected silver grains is pro- 
duced These silver grains when the 
plate is developed, make an identi- 
fiable track This is the path of the 
nuclear particle through the emul- 
sion 

From the length and curvature 
of the track and the grain-spacmg 
along it, information is obtained of 
the particle's speed energy and 
other charactenstics Thus the par- 
ticle can be identified as a proton 
alpha particle or heavily charged 
nucleus 

Actual fission was recorded when 
one of the plates, first bathed m ur- 
anium nitrate was exposed to slow 
neutrons from a radium-berylhum 
source A neutron striking a uran- 
ium atom in the emulsion brought 
about the hssion which was re- 
corded on the plate as the track of 
two new atoms 


CYLINDER CONTOUR CAGE 

A^eosurei Radial Distances to Give 
Accurate Picture of Weor 

K4 EASURJNO the diameter of mtemal 
combustion engine cylinders at 
many points has long been used as a 
means of determining the amount 
of tasier from the worn upper part 
to the unworn lower part and to 
determme the amoimt of out-of- 
roundness of the cylinder Such 
diameter measurements, however, do 
not necessarily give a true picture 
of the actual shape of the cylinder 
Badly misshapen cylinders often ap- 
pear quite straight and round on 
the basis of the diameter measure- 
ments, because a low spot on a 
cylinder is quite likely to have a 
high spot dii^iy opfosite it, leav- 
mg diameter measurement rela- 
tively unchanged 

Only measurement of the radial 
distances from the cji^der axis to 
the cylinder wall cM describe the 
true shape of the cyBqder, a cylin- 
der contour gage has heSn devel- 
oped by the Piriact Circle Coipo- 
ration for that ikirpoee. 

In operation, contour gaga is 
alined with JKa igls coinciding wltii 


are made at as many pomts and at 
as many different levels m the 
cylmders as desirable Readings are 
usually taken at intervals of 5 to 20 
degrees about the axis and m half 
inch steps down the cylinder The 
top inch of the cylmder is almost al- 
ways measured m smaller steps be- 
cause most of the wear takes place 
in that area 

Scale models are made from the 
recorded data by plotting the meas- 
urements on stiff board connecting 
the points cuttmg out the contours 
and stacking the lesulting disks with 
spacers of the same thickness as the 
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level intervals of the readings In 
order that the contour may be easily 
visualized, deviations from the nomi- 
nal cylinder diameter are magnified 
three hundred times when the cons- 
tours are plotted 
This gage was originally devel- 
oped during the war for the study of 
distortion and wear in aircraft 
cylmders It is now bemg used ex- 
tensively m the development of 
piston rings and the improvement 
of the conditions under which they 
must operate 


GRAVITY-FIED DISPENSER 

Soyas Floor Space, Stmpitfles 
Packaged Goods Stocking 

M iNTiRKSTiNc example of how 
simply gravity can be put to work 
IS seen in a giocery dispensing de- 
vice for super markets which has 
numy advantages over conventional 
shelves and stacks This Food-0- 
Mat, as it is called, consists of tiers 
of metal racks gently inclined at 
carefully worked-out angles These 
racks are placed with their backs 
far enough from the wall of the 
store to permit stocking them from 
behind The packaged groceries are 
placed in rows on the racks, which 
slope toward the customer When 
a bottle, can, or box is taken by a 
customer from the front of the rack, 
the entire row slides down the in- 
clined plane, with the next item 
taking its place at the front 
The angle of incline must be care- 
fully adjusted to insure that the 
packages slide down the rack when 


die first item la removed. And equal 
care must be taken to see that the 
goods do not slide so fast that they 
jump over the stop at the front of 
the rack and fall Thus, the apgle 
for racks cotitaming heavy bottles 
or cans which roll easily is far less 
than that for those containing light 
packages wrapped m wax paper, for 
example ^ 

This dispenser, which was devised 
by the Grand Union Company, 
makes it possible to re-stock fast 
sellmg items as frequently as neces- 
sary without interfering with cus- 
tomers, it insures that goods are al- 
ways at the customers^ finger tips, 
rather than far back on a shelf, 
and it requires far less floor apace 
than would shelves of equal area 

A similar gravity-feed dispensing 
arrangement could be used in tool 
rooms, stock rooms, and so on, where 
its space saving ability, its neatness, 
and ease of operation would be of 
definite advantage 


HYDRAULIC BULGING 

Forms Metal Cylinders Larger 
Through Body Than Neck 

^5ni: of the newer press-formmg 
methods receivmg increasing appli- 
cation IS the bulging of metals m hy- 
draulic presses An outstanding ex- 
ample of this type of work is m the 
making of stainless -steel dairy 
equipment by International Har- 
vester Comiiany 

Segmental dies are employed for 
facility in loading and unloading the 
work When pressure is applied, the 
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dies form a seel around the mouth 
of the drawn part Aftor aealing, 
the hydraulic fluid is allowed to flow 
inside the piece and fills it out by 
forcing it against the dies, using 
pressures up to 3000 pounds per 
square Inch Bulging produces a 
cylinder which is narrower at the 
mouth than through the body 
Bulging IS also employed to make 
alummum alloy parts The high- 
strength alloys are formed more 
readily if heated to 400 degrees, 
Fahrenheit, and pressures up 4000 
pounds per square inch are used — 
FPP 


IMPROVED CASTERS 

Give Industrial Truclcs 
New Abi/ifier 


w Hiuc the airplane has had n^tly 
everybody looking at the sky^ is com- 
paratively unnoticed but highly im- 
portant improvement was going on 
at the floor level of industry Truck 
wheels and casters, those small but 
ubiquitous tools of materials han- 
dling, were being vastly improved 

This ^‘revolution m wheels,” as 
punsters have called it, was not de- 
liberately planned The war caught 
industry with an immediate need for 
handling more materials than ever 
before at higher speeds and over 
longer distances Complex mate- 
rials-handling equipment was not 
available and could not be built in 
time The lowly truck, pushed by 
hand or towed by tractors, had to 
take over 

The immediate result was the fii st 
real break-down service testing that 
these wheels and casters had ever 


had, and they stood up surpiisingly 
well 

Later results were new designs, 
spring loaded axles, shock absorbing 
devices, better locking and fasten- 
ing devices foi fastening the wheels 
to the trucks, better floor locks for 
holdmg the wheels still while load- 
ing and unloading, and better tire 
and wheel materials — E L C 


AUTOMATIC PLATING PLANT 

Hondfes Copper, Chrome, Nickel 
In Continuous Operation 

A FULLY automatic plating plant 660 
feet long and 50 feet wide — three- 
quarters of an acre of continuous 
platmg machmea — ^was recently 
completed by the George L Nan- 
kervia Company, for one of the 
large manufacturers of automobiles 
The phiting madiines were built by 
Meaker Manufacturing Company 
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and consists of three sections — one 
for copper, one for nickel, and one 
for chrome 

The first section, for copper plat- 
ing, is 207 feet long and includes 15 
automatic operations requiring 52 
minutes to complete the cycle The 
main copper plating tank contains 
58,000 gallons of copper plating so- 
lution, which is circulatmg constant- 
ly at the rate of 1500 gallons per 
rnmute, and is filtered at the rate 
of 1260 gallons per minute The olr- 
uulating system passes through 16 
heat exchangers to maintain a con- 
stant predetermined temperature 
By means of the pump equipment, 
the entire content of the copper 
plating tank can be transferred to 
an adjacent storage tank in 25 min- 
utes 

The nickel section, which is 250 
feet long, mcludes 14 different tanks 
and operations, requiring 64 minutes 
for a complete cycle The nickel 
plating tank contains 67,200 gallons 
of solution which is the equivalent 
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of 8^ tank cars The nickel plating 
solution IS filtered constantly and 
heated with 15 heat exchangers 
Part of this nickel solution being 
circulated is passed through an elec- 
trolytic purification tank which is 
connected to a General Electric 2000 
ampere, six volt rectifier 

The chrome plating section is 139 
feet long and Includes ten automatic 
operations The mam chrome tank, 
having a capacity of 15,700 gallons, 
IS divided into two compartments, 
allowing two lanes of work which 
may be operated at different cathode 
current densities The chrome plat- 
ing solution is circulated through 
both heat exchangers and coolers to 
maintain the predetermined tem- 
perature 

There is a master panel at the 
starting end of each automatic ma- 
chine If the machine is stopped for 
any reason, a light at the master 
panel indicates the point of trouble 
and the machine cannot be started 
agam until the light is off, and a 
warning horn has sounded for at 
least 30 seconds In addition to this 
master panel, there is a stop cord 
available the entire length of the 
automatic machines 
The plating capacity of these au- 
tomatic plating machines it 22,500 
square feet each, of copper, of 
nickel, and of chrome — e total area 
of 67,500 square feet of plated sur- 
face per eight-hour day The elec- 
trical energy for the plating pro- 
cedures IS supplied from 22 
Chandeysson motor generator sets 
ranging in size from 5 ^ ampeies 
at 6 volts to 15,000 amperes at 12 
volU ^ 

Demineralizers with a capacity of 
3000 gallons an hour furnish water 
for the plating tanks and the rinses 
preceding the plating The tempera- 
tures of the heated solutions and 
levels on all plating tanks, cleaner 
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tanks, and power wash machines are 
automatically maintained All rinse 
sprays operate intermittently, as the 
work IS being raised from the tank, 
by means of remote control switches, 
relays, and timers 
Ventilation of tanks is afforded by 
32 blowers with a total capacity of 
434,000 cubic feet per minute 


OIL FIELD ANALYSIS 

By Following Tracer Through 
Sample Core Wdh X-Ray 

T o HELP solve the riddle of how oil 
flows through the sand and rocks of 
an oil field, and how it is affected by 
underground water and gas, an X- 
ray method of studying a sample 
taken from a drill hole has been de- 
veloped A small three inch by one 
inch sample, or core, from the drill 
hole is made to reproduce in minia- 
ture the layer of rock or sand from 
which it was taken Study of the 
reactions in the sample gives a pic- 
ture of flow conditions m a stratum 
perhaps hundreds of feet thick and 
miles wide 

The core Is subjected to artificial 
pressures and saturations of oil, gas, 
and water, and the progress of these 
elements m the core Is gaged by 
an X-ray unit called “apparatus 
for determining permeability-satu- 
ration " The X-ray beams follow the 
reaction by means of an opaque 
tracer mixed with the liquid or gas 

An extensive series of flow experi- 
ments, reproducing conditions which 
might be created by various recov- 
ery methods, are run through The 
effects of gravity, capillary attrac- 
tion and the amounts of oil, gas, 
and water already in the sand are 
charted By correlating such data, it 
can be determined how natural 
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pratnirt, artificial gaa injection, or 
water fik^lng will move oil toward 
well ahafu through the various strata 
of the field being studied Methods 
of working the field can be planned 
accordingly to assure the greatest 
yield, and extent of yield can be 
forecast — K Jf 


HOME DUST PRECIPITATOR 

Eliminaf9s Foreign Partichs 
By Elec/rosfotfc Charge 

Removing 90 percent or more of 
all airborne dirt when used in con- 
junction with a warm air furnace or 
an air conditionmg unit, an elec- 
tronic dust precipitator is designed 
for home use Far more effective 
than mechanical filters, It removes 
from the air not only the visible 
dirt, dust, and soot, but virtually all 
of the nucroscopic and sub -micros- 
copic particles of smoke, pollen, and 
other contaminating particles down 
to as small in diameter as 1/250,000 
inch 

The precipitator, a product of the 
Raytheon Manufacturing Company 
is attached to the air Intake of the 
furnace or to the intake of an air 
conditioning unit No fan is needed 
as the air is circulated by the fur- 
nace or air conditioning system The 
precipitator consists of two princi- 
pal parts the power pack and the 
heart of the unit — the ionizer-col- 
lector cell The power pack utilizes 
the regular house current to ener- 
gize the ionizer, thus creating a 
strong electrostatic field 

As the airbone particles pass 
through the electrostatic field, they 
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become postttvely charged. Then 
the air paaaes down between the 
vertical coUiector plates. These plat- 
es exert a powerful electrostatic 
force whidi attracts the chaiged 
dust particles In somewhat the same 
way as a magnet attracts metal par- 
ticles 

The collector plates are periodic- 
ally washed to remove the dirt 
This is done by turning a valve 
which produces a spray of water 
over the plate When the unit is 
thoroughly dry, the ionizer is turn- 
ed on again. The Raytheon Home 
Precipitator measures 54 inches 
high, 28 Inches wide, 27 inches deep, 
and weighs 300 pounds Power con- 
sumption Is only 50 watts 


NEW VINYL USES 

Include Fishing Tackle 
Cases, Axe Sheafhs 

New outlets are constantly open- 
ing for vinyl sheeting Among the 
latest of these are axe sheaths and 
fishing equipment cases which are 
fabricated of Vinylite by the West- 
cox Plastics Company An interest- 
ing feature of the axe sheaths, made 
from sheets 0 04 inch thick, for Fay- 
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etta R Plumb, Inc , is the means 
used to achieve three dimensions 
A strip of rigid vinyl is welded to 
the in^de of the sheath in a position 
corresponding to the wide section 
of the back of the axe The sheath 
IS fabricated entirely on bar-type 
welding equipment —<7 A B 


HANDLINa RY LIFT TRUCK 

Results^ More Efficient Stoitige, 
cr, Speeds Many Operations 

As FART of the company’s plans for 
a completely modernized handling 
system, the Pemco Corporation has 
recently put into operation a fleet 
of lift trucks. The newly adopted 
operations put emphasis on iwUeti- 




gation of Mnifomi "grid'* stacking and 
vertical row removal ot mer^lum- 
dise. Towxnotor lift trucks in capaci- 
ties of 4000 to 5000 pounds are used 
to transport the palletized loads of 
porcelain enamel frit, days, chemi- 
cals, and other products 
Since imtiating this system of 
handling it is reported that lift truck 
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operations, at no additional expense 
except for the cost of the trucks, 
have provided two thirds more us- 
able storage space than was avail- 
able with the former method of 
hand stacking, and that the amount 
of merchandise handled per man has 
increased approxunately 60 percent 
In addition to transport of file 
palletized loads, lift trucks are util- 
ized for the difficult job of handling 
refractories kept In storage for re- 
pairs of their smelter units 
Many operations have been re- 
duced to one fourth of the time re- 
quired under former methods, and 
It is expected that lift truck opera- 
tions will greatly expedite shipments 
of materials 


CYANIDE FROM GAS 

Now a Possibility in 
Large Plants 

A N<w PROCESS of recovery of hy- 
drocyanic acid from coal gas is ex- 
pected to put gas companies and 
by-product coke ovens Into the 
business of producing this impor- 
tant fumigant for sale Heretofore 
the ordinary gas purification proc- 
esses have turned hydrocyamc acid 
and hydrogen sulfide into the plants’ 
furnaces to be burned to harmless- 
ness Now both are to be recovered 
for sale in plants large enough to 
make the operation economical.— 
DJiJC. 
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VACUUM LEAK DETECTOR 

Spofs Faulfs By Using 

Hydrogen as Tracer 

Designed for uu in laboratories and 
factoriea to locate leaks that might 
eventually destroy the vacuum in such 
devices as electronic tubes, X-ray tubes, 
cyclotrons, vacuum stills, and fur- 
naoeSf a new instrument utilizes a high- 
sensiUvity gage tube which responds 
only to hydrogen. Hydrogen Is used as 
the “ferret" in this leak detector, de- 
veloped by the Radio Corporation of 
America, since it has the smallest mole- 
cule of any of the elements and there- 
fore easily penetrates infinitesimal 
leaks 
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In operation, the tube or other vacu- 
um enclosure to be tested for leaks is 
hooked into the vacuum system of the 
leak locator, and a continuous vacuum 
is establish^ between the instrument 
and the tube being tested Hydrogen 
or other gas containing hydrogen 
them applied to the outside surfaces 
of the tube under examination If there 
are any leaks in the tube at points such 
as the glass-to-metal or metal-to-metal 
seals, the tiny atoms of hydrogen creep 
in, run down through the leak locator 
to the hydrogen-sensitive tube, which 
immediately registers the incoming hy- 
drogen on the instrument’s microam- 
meter and thus indicates the presence 
of the leaks Leaks once located can 
be corrected at the source in manufac- 
ture 

The new hydrogen-sensitive gage 
tube at the heart of the leak detector 
is an Ionization type in which the bom- 
bardment of electrons aeta up an ion 
cment The tube contains a palladium 
plate edildht when heated, is porous 
only to hydrogen. Thus, hydrogen en- 
tering the Inatroment through a leak 


in a tube being tested, as described 
above, passes through the palladium 
plate, causing an increase m the ion 
current of the gage tube The increased 
current is amplified and registers on the 
microammeter 

This new leak locator is simple in 
design, and extremely sensitive It 
weighg only 25 pounds, is easily port- 
able, and can be operated by non -tech- 
nical personnel 


POCKET OHMMETER 

For Pre/iminary /so/afion 
Of Electrical Faults 

OoupACT and inexpensive, a pocket- 
sized ohmmeter has been designed par- 
ticularly for use by servicemen Elec- 
trical faults in circuits and components 
can be quickly isolated with the instru- 
ment, making possible prompt estimates 
of service charges, time required for 
repairs, and so on. It is useful in check 
Ing radio and other electronic units, 
as well as many types of electrical 
equipment including automobile horns, 
relays, generators, and^ starters, electric 
clocks, and similar equipment 
In radio servicing, the miniature 
ohmmeter will indicate faults in diffi- 
cult replacements includmg l-f trans- 
formers, tuning units, and audio sec- 
tions, approximate values of individual 
resistors, and open or shorted condi- 
tions in other circuit components It 
also provides a handy direct-reading 
means for spot check in automotive 
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electrical equipment, industrial elect- 
tronic apparatus, home appliances, and 
experimental or development electrical 
circuits 

The ohmmeter, made by Sylvania 
Electric Products, Inc , is enclosed in 
a tubular plastics case % inch in diam- 
eter and 5^4 inches long overall Direct 
readings between 0 and 10,000 ohms are 
given on a 15 milliampere full scale 
sensitivity Weston meter in senes with 
a 1000 ohm molded carbon resistor and 
a standard penlight dry cell Test elec- 
trodes include a stainless steel prod 
built into the meter case and one se- 
cured to the tip of a 17 inch test cord 


ALUMINUM SOLDER 

Needmg No Flux, Shows High 
Strength in Laboratory Tests 

Independent laboratoiy tests on the 
metallic and elcctncal properties of a 
new aluminum solder from Switzerland 
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proved that this material, which is used 
to solder aluminum to aluminum with- 
out a flux or flux substitute, resisted 
shearing after a 250 hour salt spray 
corrosion test, even though the alumi- 
num base metal itself broke Actual de- 
creases m strength after the 250 hour 
salt spra^ test of the three grades of 
this AUoco solder, designated as types 
M-lOOl, M-1002, and M-1003, were 
found to be 3 percent, 8 6 percent, and 
4 6 percent, respectively As for electri- 
cal resistance, the tests, conducted by 
the New York Testing Laboratories, 
revealed that when an aluminum wire 
was fastened to a standard copp^ lug 
with this solder, resistance of the joint 
was in the neighborhood of 20 microhms 
After the 250 hour salt spray test, the 
average increase in resistance was only 
eight microhms 

Regarding the corrosion-resutant 
qualities of the solder, produced in this 
country by the Also^ Coiporatlon, 
metallographic examination of the 
soldered joints after the 250 hour salt 
spray test showed that there was no 
preferential attack on the base metal 
by the solder Although the solder 
s^wed surface corrosion, it did not ap- 
pear to be caused by galvanic action. 

According to the laboratory report, 
the Eolderi]^ operation, using die three 
grades of Also^, was fast and effec- 
tive No fluxes or any protective meth- 
ods were used in the operation, and 
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the flow pokitt of all fliree grade* Were 
found to be well below that of alumi- 
num and its commercial alloye 


DUST CONTROL UNIT 

Uses Capsuhd Compound, Makos 
''Wef" Wafer Inexpensively 

CioNCCNTiiATaD and aolidifled, a cso*- 
tridge three inches in diameter and 
eight Inches long will, with a special 
proportioning unit, automatically pro- 
portion itself into a water line, provid- 
ing up to 1000 gallons of "wet"' water 
for dust control In mines, power sta- 
tions, industrial plants, and similar 
places The automatic proportioning 
unit, which was developed specifically 
for the application of the compound 
cartridge, called Compound M, is a 
casting four and one half Inches in 
diameter and 19 inches high It is con- 
nected directly into the water line, and 
the water pressure Itself furnishes the 
power for both proportioning and 
spraying The unit la fully automatic, 
and is designed for over 100 pounds 
pressure It requires no adjustment or 
servicing, other than replacing the car- 
tridge as Tequlred 

The Compound M cartridge, pro- 
duced by the Johnson-March Corpora- 
tion, (Halves automatically in pro- 
portion to the water passing it, produc- 
ing "wet" water so inexpensively and 
easily, without the necessity for pumps, 
motors, and mechanical proportioning 
units, that it can be available at any 
point for both dust laying and fire con- 
trol 


PLASTICS FUNNEL 

Has Two Sections to Provide 
Three Different Sizes 

FUNNEL which, in effect, provides 
not one but three sizes, is now avail- 
able in the Kodak Combination Fun- 
nel Made in two plastics sections, the 
larger of which has an intake diameter 
of five inches and a spout two inches 
in diameter, and the smaller of which 
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hat an intake diameter slightly greater 
than two inches and a half-inch spout, 
the two halves fit together by friction 
and are ideal for work with large vol- 
umes of liquid that are to be poured 
into small-mouthed bottles 
When, however, large volumes of 
liquid are to be poured Into large- 
mouthed bottles, or small volumes of 
liquid are to he poured into small- 
mouthed bottles, tile halves may be 
separated and used Independently 


HYDRAULIC PUMPING UNIT 

Actuates Rams on Automotive or 
Industrial Equipment 

C^pcRATZNO in either vertical or hon- 
zontal position, a new low-cost hy- 
draulic piimping unit is supplied with a 
six- volt driving motor, a reservoir-in- 
closed 1000 pound-per-square-inch hy- 
draulic pump, a check valve, release 
valvci and an adjustable relief valve 
The standard unit exerts a ram force 
of 2500 pounds at the rate of one inch 
per second with a maximum output of 
46 cubic inches of hydraulic fitud 
Overall dimensions of the unit, manu- 
factured by John Dusenbery Com-, 
pany, are 14 inches long by seven and 
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one half inches m diameter, without 
mounting brackets 
Primarily intended for actuating rams 
on automotive and tractor equipment, 
the standard unit may be modified for 
other uses. These modifications include 
larger capacity reservoirs, externally 
mounted four-way valve for double- 
acting cylinders, and a 115 volt ac 
motor for industrial applications 


PHOTO-ELECTRIC COUNTER 

With Light Source, Photo Tube, 
Counter in Single Housing 

DEsxQifEO to meet industrial needs for a 
compact, easily installed photo-electric 
counter, a new unit contains the light 
source, photo tube, and counter, ill 
built into a single housing The counter 
operates on the mterruptlon of light 
reflected from a swivel-type, adjustable 
reflector The relay will carry a load 
of up to three ampere* continuously 
for eight million impulses. Minimum 
time for one cycle is 08 seconds, or 
700 cycles per minute 
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The sensitivity adjustment can be 
easily reached through an aperture in 
the housing, which permits settings 
for various light intensities The maxi- 
mum number of coimts before returning 
to zero is 99,999 The unit, a product 
of the Ripley Company, Inc , operates 
on 115 volts, 60 cycles current, and Is 
apphcable wherever a compact, high- 
speed counter is required 


FUME RESISTANT ENAMEL 

Protects Interior Surfaces from 
Acid, Alkali, Sulfide Vapori 

Possessing unusually high resistance 
to acid, alkali, and sulfide fumes, a new 
white enamel can be applied to in- 
terior surfaces of wood, brick, concrete, 
plaster, or metal The surfacing is wash- 
able, and, if properly applied, it will 
not chip or flake This enamel, made 
by the A C Horn Company, is a 
polymerized thermoplastic elastomer, 
made from an olefinic base Called 
Fumex, it is supplied In brushing con- 
sistency Howcvch:, It can be sprayed if 
first thinned with turpentine 


RADIANT HEATING VALVE 

Serves to Balance System os 
Well as to Vent Air 

E XPECTED to reduce materially in- 
stallation cost of radiant heating sys- 
tems, a combination balancing valve and 
air vent eliminates the additional pip- 
ing, fittings, and welding which would 
otherwise be required for air vents 

Basically, the purpose of balancing 
valves in radiant heating systems is to 
regulate water flow to individual coils 
in accordance with the comfort condi- 
tions required in the area serviced by 
those coils One valve generally is used 
for each coil Air vents are specified 
by most engineers to insure against 
air-lock even though radiant heating 
systems operate at relatively low tem- 
peratures 

The "Radlantrol" Valve, as the new 
unit is called, is somewhat similar to a 
butterfly-type control valve It can be 
used with pipe colls buried as deep 
as eight inches below the concrete sur- 
face because the hollow brass control 
stem can be cut to appropriate size 
The stem extends from the valve to a 
brass floor plate 3% Inches in diameter, 
marked to indicate open or closed po- 
sition This traffic plate fits flush with 
concrete floor and can be operated by 
foot A slightly different model is 
manufactured for hand operation These 
are designed to be located in a valve 
pit or off the floor in a cupboard or 
similar location. 
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The valve disk is built into a 
wrought iron body znade of a short 
piece of pipe and end-beveled to facili- 
tate welding into a section of the heat- 
ing coil Since the most popular sizes 
of wrought iron pipe used for radiant 
heating systems are 1 inch and 
inch, according to records of thou- 
sands of installations, Homestead Valve 
Company is manufacturing Radiantrol 
valves in the IV 4 mch size, which is 
adaptable to both sizes of pipe 
The fiber container In which the 
valve is shipped is so designed that it 



Adagtabli to 1 er te 114 Ineh pipe 


may be used as the concrete pouring 
form, thus eliminatmg additional cost 
Slots can be cut in the container to fit 
snugly over the pipe so that no con- 
crete will flow around the valve itself 


GLUE SOFTENER 

Assures Ftrm Bond With 
Gummed Tape 

EuMiNATiNa the annoying and often 
costly loosening of moistened gummed 
tape after it has been apparently se- 
cured, a glue softening agent can be 
used with any tape requiring wetting 
before application When mixed in a 
ratio of one part of softener to nine 
parts of water, the chemical assures a 
strong lasting bond by softening the 
glue more effectively than plain water 
This material, called Tak by its manu- 
facturer, Kano Laboratories, may be 
used with tape dispensers, label moist- 
eners, envelope sealing machines, and 
so on 


SILVER BRAZING ALLOY 

Feotures Stranpfh, Fluidity, and 
Low Working Temporafure 

P ENEntATiNa rapidly and completely 
between closely fitting parts, a new low- 
silver brazing alloy diffuses into the 
surfaces to be joined, producing an 
alloying action which forma a bond 
of great strength and ductility The 
brazing alloy’s unusually low working 
temperature (1145 degrees, Fahrenheit) 
makes it possible to raise the work 
rapidly to brazing temperature, re- 


sulting in a savmg of tune and heating 
energy 

The alloy, called Easy-Flo 45, has 
unusual flui^ty The instant 1145 de- 
grees is reached, capillary action draws 
the alloy, a product of Handy and Har- 
man, quickly Into the joint clearance, 
and spreads it completely throughout 
the joint area Little or none is left 
outside Thus, only a relatively small 
amount of the brazing alloy is required 
to make a strong ductile joint 

The fast brazing action, lower silver 
content, and smaller amount of alloy 
needed for a joint in addition to the 
fact that through ^e use of the alloy, 
the number of rejects is said to be 
greatly reduced, all mean lower cost 
per joint 


STAIR GAGE FIXTURE 

Once Set Needs No 
Read/ustment 

Simple, slotted, hexagonal fixtures de- 
signed to clamp on carpenters* steel 
squares to assist in laying out many 



Courtesy A D Menu ni> 

Fits on earpinltrt* ttiol mnart 

types of angles are made of high grade 
nickel -plated steel and furnished with 
brass thumb screws The fixtures may 
be clamped on instantly and secured 
with the thumb nuts Set to mark out 
a given angle for a stair stringer, for 
example, this angle may be used ac- 
curately again and again without time- 
consuming placement of the steel 
square 


MERCURY SWITCH 

Is Fully Enc/o5ed For Safety 
In Explosive Atmosphere 

HEaMETicALLY Sealed by fusing metal 
to ceramic, small mercury switches are 
especially adapted to explosion-proof 
areas, the metal enclosure insures haz- 
ard-free operation in atmospheres 
where switch-marking constitutes a 
danger They provide mercury- to-mer- 
cury contact without arcing, pitting, 
or burning, and will Qg>erate at 110 
and 220 volta AC or d c , in an ambient 
temperature of 100 degrees, Centigrade 
Pressure of the gas inside the switch 
to quench the arc is 28 pounds per 
square inch above atmospheric pres- 
sure Under test, it has been found 
that these small switches, product ef 
Mercootrol, Inc , can stand an overload 
of 400 percent for a short period of 



Ratings of 6, 10. 15i and 20 amparas 


time, they are provided with raUngs of 
5, 10, I5, and 20 amperes 
Only 1% inches long by Vi mch in 
diameter, these switches may easily be 
installed m standard cartridge-fuse 
holders Mercont^ol switches are also 
available in a miniature unit, 1 inch 
long by Vz Inch m diameter 


GAS PRODUCER 

Creates Prepared /Atmospheres 
By Partial Burning 

Generating a prepared atmosphere by 
partially burning natural, artificial, or 
propane gas, a gas producer uses a 
micrometer-adjusting valve to control 
the air-gas ratio needed for the desired 
atmosphere This definite gas-air mix- 
ture is then passed through a fire check 
valve and into the special burner, and 
is burned within the primary and sec- 
ondary combustion chambers The 
water vapor which results from com- 
bustion IS condensed out of the prepared 
protective atmosphere by water cooled 
condensers and collected by means of 
water traps The combustion chambers 
of this gas producer, manufactured by 
the Bellevue Industrial FumaCe Com- 
pany, are provided with a water jacket 

Specific protective gas atmospheres 
having higher hydrogen content with 
air-gas ratio of five to ten (air) to 
one (natural gas) may be provided 
by the use of the Bellevue special cata - 
lyst in the secondary combustion 
chamber 

This gas producer may be built in 
sizes to generate 350, 6M, 2000, 3500, 
9000, and up to 60,000 cubic feet per 
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hour Whwi lower than normal water 
contant Is desired in the protective 
gas atmoq>fkere, the gas produoar may 
be si^M with a refrigerating tmit 
TbeM producers find application in 
such processes as bright or clean an- 
aeallng and sintering of ferrous and 
nonferroos mixtures in powder metal- 
lurgy 


iirreR seat cushions 

Are Fdlecf With Resilient, 
Light GlasM Fibers 

P sovioiNG a low-cost, light-wel^t, 
non-combusUble, resUient tiller for 
railroad, aircraft, motor coach, and 
automobile seat and seat-back cush- 
ions, superfine glass fibers show ex- 
cellent over-all riding qualities In a 
typical aircraft Installation, where 
weight-saving is of major importance, 
use of these fibers in seat and seat-back 
cushions has resulted in a weight-sav- 
mg of two pounds per scat Identified 
as Fiberglas Superfine PF, Type A44, 
and produced by Owena-Comlng 
Fiberglas Corporation, the individual 
fibers have an average diameter of 
000011 inch In order to provide di- 
mensional stability and hwdleability, 
the flbert are treated with a resin 
binder and formed into one Inch thick 
blankets 

Idaximum riding qualities are ob- 
tained by folding, cutting, and install- 
ing the material in accordance with 
tested procedure It is recommended 
that baits be fan-folded vertically and 
compressed For handling purposes, the 
fan-folded pack can be held together 
by stitching through with coarse twine 
The pack is then sliced horizontally 
into pieces of the thickness required 


VACUUM EXPOSURE HOLDER 

£/iminafes Fuzziness Due to Poor 
Contact In Radlomtcrographs 

Bxrm X-ray pictures of microscopi- 
cally thin sections of metal, paper, and 
textiles are possible with a new in- 
strument that uses a vacuum to pro- 



vide cloM contact between the eeotion 
asbd the photogtwhle plate 
Devdoped te vm In microradicgra- 
phy by HaroUl F Sherwood of Kodak 
Reseat Laboratories, the device ii a 
*Sfaouum eaposure bolder^ rooiWed 
after fiioaf used in the graphic arts 
Hie holder consists of a rigid rfieet 
of metal recasaed «iough to hold a 
^asi photogra^iic plate and the ma- 
terial to be X-rayed 
When vacuum is applied through a 
tulw leading to the recess, the section 
and plate are drawn together, and ex- 
posure is made with an X-ray tube 
Previously, poor contact between a 
section and a photographic plate, or 
repeated exposures because d move- 
ment, usually resulted in a lack of 
sharpness This was noticeable In X- 
ray negatives magnified beyond 50 
diameters 

With the new instrument, fuzziness 
due to poor contact is eliminated Neg- 
atives are obtained that are reasonably 
sharp when magnified as much as 400 
diameters 

PORTABLE WELDING UNIT 

Factltfat0s Joining of Aluminum 
in Hord-fo-fieoch Locofions 

THOUGH built specifically for welding 
electrical conductors during construc- 
tion and assembly work, a portable In- 
ert-gas metal arc welding tmlt is read- 
ily adaptable to many other applica- 
tions This three-whwled unit, con- 
structed by the welding section engi- 
neers of the Aluminum Company of 
America, carries the welding trans- 
former, cylinders of argon gas, and the 
connections for the water and drain 



WMsr JmIMm gst taikt, traiii* 
ferMSTf ttrsb Mbits, sail oat Hag ilaat, 
Lift! IB faat tf boil la aablaat 
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lines for cooling the torch and power 
cables Electrical control provides pro- 
tection for the torch against failure of 
the water supply, and also starts and 
stops the flow of both power and argon 
gas to Ihe torcji. 

Torch leads, 25 feet long witix a 50- 
foot extension, permit welding in posi- 
tions usually considered inaooeaaible 
T^ portal^ unit satisfactorily Joins 
aluminum tubing, extrusions, and sheet 
up to one-quarter inch The resulting 
joints are smooth and bright 

The unit requires a source of about 


20 Idlovolt-aniperes of 440 mr 220 vo)ts 
at 60 circlae, moA a aoufee of clear, cool 
water at a rate of one-half gallon per 
minute with a pressure of 50 pounds 


WATER FAUCET 

Pormits Tomporaturo Confrol 
Indopondont of Volumo 

iNTtNosa for either domestic or in- 
dustrial wash-room installation, a new 
type water faucet eliminates the an- 
noyance of scalding the hands while 



Latt-haa4 kaeb regalslat tbe hMyer- 
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one la trying to obtain water of the 
desired temperature Instead of the con- 
ventional system of having one faucet 
to control the hot water and anoth^ 
the cold, this faucet has one knob 
which regulates the temperature of the 
water and another whi^ controls the 
volume After the voltime-control knob 
of this Cole Valve Company faucet has 
been set to the amount desired, turning 
the other handle mixes the^ water to 
any temperature wanted without alter- 
ing the volume Or the temperature 
knob can be preset before the water 
IS turned on 

VELVET-LIKE FINISH 

Achieved By Blowing Rayon Fibert 
Onto Adhesive-Coated Surface 

1 MPAJtnNG a velvet-like finish on a va- 
riety of materials, a new finishing 
method is suitable for small shop ap- 
plication The necessary materials for 
producing the finish are supplied In kit 
form This kit contains an undercoat 
adhesive in two colors— brown and 
green— the Suede-Tex (as the material 
18 called) in the same colors, an ap- 
plicator brush, a bottle of thinner, and 
a >pray gun for applying the Suede- 
Tex The adhesive undercoat is brushed 
on the portions of the object to be 
coated Then, before it dries, the same 
color of Suede-Tex is loaded into the 
reeervoir of the spray gun, and the 
material is driven Into the undercoat 
The material consista of extranely 
short fibers of rayon in a variety of 
colors The stream of air through the 
reservoir of the spray gun separates 
the flbert, causing each to drive straight 
into the undercoat at high vAoeity^ 
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NEW BELT SANDER FOR DRILL PRESS 
Dms Finishing Jobs Fostor, Bolter 

A n«w, iimplco fuster method for many surface fimahing 
|obs on wood, meuU plastic and other materials has been 
announced by the uK Specialty Company of Chicago The 
new finishing method takes the form of the OK Belt 
Sander, a drill press attachment 

The ntw sandlnQ davict weighs less than 5 Munds It is 
made up of an aluminum base with backing plate or 
platen, a driven pulley mounted on around steel shaft and 
running on preasion ground ball bearings, and cast 
aluminum driver pulley mounted on Vi' ground steel shaft 
to fit into the drill press chuck 
The base of the tander is bolted to a drill press table 
Merely by moving the drill press table, the attachment can 
be adjusted to handle sanding belts from 26' to 36' in 
length 

The Sander cakes belts from Vi' to 3' in width Two 
sanding belw, one coarse grit and one fine grit, are fur 
nishcd with each attachment The device comes assembled 
ready for use with any drill press Most efficient perform 
ance is achieved ac 5900 to 5000 RPM The sander sunds 
y high, and the base measures lOVi' long by 3 V 4 ' wide 
Analhar tlina-««var on the |ob is chewing gum Chewing 

9 um may be used even when hands are misy; and under 
ust conditions helps to keep the throat moisc^prevenu 
''Talse thirs^'' For these reasons many plant owners make 
Wngley's Spearmint Gtim available to everyone 

You can get compUtt information from 
OK Sptetahy Company, ^655 N Clark St , Chicago III 

AB-69 


OK Ml Sondar 
Assanibled, Ready for AdJen 



With 0^0 end embtddRd, tho mt of th« 
flb«r Rtandg oroct, forming a pflg gomo- 
wfaat llko velvet 

Suede-Tex, manufactured by DonJer 
Products Company, finds wide applica- 
tion in coatl]^ the bottoms of such 
articles as ash trays, lamp shades, trays, 
candlesticks, and so on. It can also be 
used to cover books, albums, picture 
frames, toys, lamp shades and the like, 
and to line drawers, radio cabinets, and 
metal boxes It can be applied to any 
surface — metal, plastics, wood, paper, 
or cloth 


IMPACT WRINCH 

fiemoves Frozen Nuts By Momentum 
Of Spinning Weighted Handle 

Badly rusted or jammed lug nuts on 
truck and tractor wheels now can be 
easily moved by an unusual type of 
wrench Tte usual twisting of an ordi- 
nary wrench is given great power in 
this new tool by putting to work the 
momentuin of a free -swinging weighted 
handle The operator swings the 
weighted handle around the shaft, and 
as its lugs strike against the corre- 
sponding lugs on the shaft, its mo- 
mentiun is transferred to the shaft and 
lug nuts in a series of a hammer-like 
twisting blows that shock frozen nuts 
loose Both handle and shaft of the 



Takes stantfarri Inch 4rive ssekcli 


tool, called the Jari Shock Wrench, are 
of drop forged steel, heat treated and 
cadmium plated The handle u 24^ 
inches long, and weighs IOV 4 pounds 
The shaft Is 25Vk inches long and weighs 
seven pounds The unit is designed to 
take all standard % inch drive sockets 
and the shaft is also fitted vrith an in- 
tegral socket 

The wrench, manufactured by Jari 
Products, Inc, can be taken apart or 
re-asaembled In a few seconds and 
occupies but little apace in a tool kit 


CLIAR PLASTICS 

Hard and Flame Resisfanf, May 
Serve Best at Copolymer 

coLORLCss liquid in its monomeric < 
(or original) form, diallyl phenyl phos- 
phonate, a new plastics material, 


polymerizes (a one-way chain reaction) 
to become a tran^;>arent, thermosetting, 
hard, and strong resin which has been 
nam^ V-Llte Flame resistance of pure 
diallyl phenyl phosphonate polymer, 
developed by the Victor Chemical 
Works, is &U(^ that it extinguishes it- 
self within 30 seconds of removal of 
flame Index of refraction of the pure 
plastics is approximately 1.57, a fiinire 
higher than any but optical glass Not 
only does this fact cause improvement 
in appearance of common plastics when 
copolymerized with them, but it makes 
possible the production of clear sheets 
of plastics with an adjusted index of 
refraction 

The Victor resin is insolube in ether, 
acetone, benzenk, butyl acetate, 
naphtha, akdad, carbon tetrachloride, 
water, 9 percent hydrochloric acid so- 


lution, or 5 percent caustic soda solu- 
tion. It has proved stable when 
immersed In 30 percent sulfuric acid at 
150 degrees, Fahrenheit, for more than 
five days 

Spealdng of possible uses for the new 
material, James M GUlet, director of 
industnd research of the Victor Chemi- 
cal Works, said 

“It is too early to predict in what 
maimer our plastics will find widest 
application. flame-resistance sug- 
gests coating use for flammable deco- 
rations or veneers, and as windows in 
pasaengw aircraft The hi^ Index of 
refraction suggests transparent lami- 
nates strong enough to support them- 
selves in outdoQr illuminated display 
work and for hail-proof greenhouae 
lights. The insolubility suggests use 
in chemical equipment and In storage 
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Today, war worries have been succeeded 
by an atomic turmoil Far-reachiog 
changes have always followed wars— 
and the man who has kept pace always 
comes out on cop 

Come what may, one need is never 
completely filled— the need for compe- 
teoc executives to direct business and 
industry In tumultuous times hke those 
of today, this demand mulupHes Right 
now, the outlook for ambitious men is 
brighter than ever before— if they have 
the training to take advanuge of op- 
portunities 

The training needed is not narrowly 
ipecialixed, but goes broad and deep, 
probing the basic principles that underly 
all business It provides the knowledge 
that enables men to direct the activiues 
of others not in one department or one 
kind of business, but in any business It 
supplies the "know how" that enables 
top executives to manage any business 

How to get such executive training 


Takes months instead of fears 

This knowledge takes years to acquire 
by ordinary methods Through Institute 
training, the process is concentrated and 
thus finished in a matter of months It 
does not interfere with a man's present 
position, being taken at home, during 
spare hours More than 430,000 men 
have subscribed, many call it "a turning 
point in their lives ** 

Many prominent contributors 

One reason why the Institute Course is 
so basic, thorough and scientific is found 
in Sts list of prominent contributors 
Among them are such men as Thomas 
J Watson, President, International Busi- 
ness Machines Corp , Frederick W 
Pickard, Vice President and Director, 
E I du Pont dc Nemours & Co , Clifton 
Slusser, Vice President, Goodyear Tire 
& Rubber Co^ and Herman Steinkraus, 
President, Bridgeport Brass Company 


Training of this kind is provided by the 
Modern Business Course and Service of 
the Alexander Hamilton Institute The 
Course covers the four major fuoaions 
of business— Production, Marketing, Fi- 
nance and Accounting It turns out not 
accountants, or salesmen or produaion 
men, but 


Fill in and mail this 
coupon today, and a 
frta copy of “Forging 
Ahead in Business" 
wiU be mailed to you. 



"Forging iUicad in Busuiess”-FREE! 

You can read the Institute’s stimulating 
story IQ the 64-page booklet "Forging 
Ahead in Business," Convenient, time- 
saving, It is offered without cost or obli- 
gation Simply fill in and mail the coupon 1 


ALEXANDER HAMILTON INSTITUTE 
DsptSX 7lW«t23rdSi 
N«wY<tfk 10, N V 

la Cansdt 34 VeUioatoo Street, West, 
Toronto l.Ont. 

Please mail me, without cost, a copy of 

5i!f 

Name 
Firm Name 

Business Address , 

Positioa 
Home Address 


Alexander Hamilton Institute 


battery cases The hardness suggests 
copolymers for machined puis and for 
optical use We think the greater poft<- 
sibilities for the resin will be found as 
a complement to other plastics rather 
than as a pure material " 


HYDRAULIC VISE 

Of Sturdy Coni/rucfion For 
Heavy-Duty Operation 

Requiring no outside power source 
whatsoever, a new hydraulic vise is 
completely self-contained It has gibs 
of high-grade steel set at an angle of 
45 degrees in V-ways of semi-steel, 



Foot pump Itavot hiodt fru 


and IS suitable for the heaviest vise 
operations Called Speedvlse, this prod- 
uct of the Studebaker Machine Com- 
pany is controlled by a foot pump 
leavmg the operator's hands free It 
can be mounted in any position Two 
models are available, one with a max- 
imum pressure of five tons between 
the precision-made jaws, the other 
with a grip of seven and one half tons 


ROTARY WORK TABLE 

For Engraving or Machining 
Small Circular Pieces 

F tvE INCHES in diameter, a rotary work 
table for engraving, profiling, graduat- 
ing, milling, and drilling on circular 
name plates, dials, round dies, or any 
object requiring circular or semi-cir- 
cular cutting, IS adaptable to virtually 
any engraving machine It can be used 



OradliM la dafraea 
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ASTiiNOMliS k NAVIQATORSin 
AtTROGRAPHI — Ty|M A-1 - $18, M 

Used f6r etlwUal aiviffdttoo. oomplvtt with 
Aim flvlnc aitronomloftl potltloni voat Qovt 
over 1300 00, Brand new la carrylni can 
Rilpped prepaid 

ASSOCIATID tURPlUl CO 
lOtM VenHira Blvd . North Holtywood# Ca)N 


Ifaa miWEMYOR 

RRLIEVU HE HAS AN INVENTION 

a search of the moat nerllnent prior U S 
Patents should be made and a report ob- 
tained relative to Its patentability Wilte 
for further particulars as to patent protec 
tlon and procedure and Invention Record 
form at once No obligation 

MeMORROW, BERMAN A DAVIDSON 

Refltterid Pattnt AUorntyt 
1752 Victor BvHdlnw Wmlilngten D C 


rArny Auction Bargains-i 


Codot cart, box, block 
Aotlwwo oil cwp 
Krog roor tlfffit, now 
Shot own nipples 
iovolw helifor, block col 38 
Mcmtor 'n book 
Angolor boyrmet, col 45 
Lood lodio, bowl 

Flini pUtol borrol, 6'* rvcty 
Fllntf, oMortod 
Ateorfod ocrowd riven 

Prlcei do not include poatofe 
Artlcleo ihown In ipeoltl circular for 34 stamp 
1045 oateloe 30B pacei over 3 000 illustrations 
of guns platola, sabers helmets medals buttons 
etc mailed In U B for one dollar 

FRANOIS BANNERMAN SONS 

SOI Broadway Now Yat, II, N Y 


$ 50 eoch 
25 
TOO 
25 " 

45 " 

45 

90 ' 

T 80 ^ 

as 

12 for $1 00 
12 for 1 00 


A WAR SURPLUS BARGAIN 

VACUUM AIR HYDRAULIC 

FUEL PUMP 


ADAPTABLE FOR USE ON HYDRAULIC 
SYSTEMS, MIUING MACHINES, COM 
PRESSORS, PUMPS, SPRAYERS, OIL 
BURNERS, etc, etc 

Originally coat M5 00 Used by the Air Corps to 
drive bomber de leer boots gyroscopes aulomutlt 
pUots etc May bo used as air or fluid pump— 
Tor preasure or vacuum Standard Inch pipe 
thread with Interchangeable parts Will pump 
gmJ BAB 30 oU per minute at 300 RFM 
BuUos air preasure of 30 Iba per sq, in at lOOO 
RPK Vacuum wlU draw 26 tnohee of mercury 
at 1750 RPM Runs forward or reverse Self 
aligning shaft Die cost aluminum housing 0x4x4 
Inohee Has stoliUeu alloy steel vanes and im 
pelltr Mode by BendU Avia Carp Spline 
terminal for direct drive— readily replaced with a 
puUay Recommend a R P or stronger electric 
motor oa source of power Rated capacity 1500 
RPU with high overload factor Special price 
for quantity uaers Bend check or money order 
today 

AIX BRAND NBW OBIOI- 
NAL C08T Ml 04 NOW 
ONLT PeetpoM 

GROBAN SUPPLY CO,^«pt SA 9 

$ 0 . mchlflid Ava^ CMeapo 5, Illlnoli 




to advantage also on small-ptoductlon 
milling and drilling machines where, 
it is claimed, layout work ceoi be great* 
ly reduced on many types of jobs 
The outer rxm of the turn-table, 
product of the H P Preis Engraving 
Machine Company, is marked in degrees 
and numbered at every tenth degree 
Every degree is notched for quick and 
accurate division by engaging the index 
unit This unit can 1^ disengaged for 
free turning, using a cam-lock to se- 
cure the turn-table Top and bottom 
surfaces are ground accurately parallel 
to assure an even depth of engraving 
or other class of machiTung over the 
entire surface The workmg surface is 
provided with four tee-slots for Va- 
inch bolts, and a % -inch -diameter hole 
for centering the work with a stud 
The over-all height is only 1% inches, 
weight is nine pounds 


AIR CONTROL VALVES 

Have No Seats or Rod Packing, 
Are Easily Maintained 

Completely re-designed, and now 
available in 79 standard models, a 
line of air control valves features slid- 
ing piston -type construction which 
eliminates valve seats and rod pack- 
ing, together with the wear and main- 
tenance they entail 
These new air valves may be used in 
manufacturing and processing opera- 
tions of all kinds, as well as for origi- 
nal installation in air-operated equip- 
ment on the market 



Ont 8f IB standard modsis 


Effortless operation is assured, be- 
cause these valves, manufactured by 
the Iiogansport Machine Company, Inc , 
do not operate against air pressure, 
the balanced construction produces 
equal pressure on both sides of the 
piston The pistons are light in weight, 
permitting high-speed operation and 
rapid reversals, particularly m the 
electrically operated models Longer 
sealmg life is obtained through 
the self-cleaning construction, which 
wipes piston walls clean of abrasive 
particles with every piston movement 



Quality -the controlling factor of all 
product performance — starts in your 
toolroom flere the |igs, fixtures, ond 
tools that control the accuracy of 
production processes are made Con- 
sequently, your toolroom must be 
capable of precision work 

PRICES of Soulh Sand Lothai start at 
$145 00, fob factory Avarago incroasa Is 
lass than 15 par cant oirar prawar prlca Javal 

PROMPT DELIVERY from local South 

Band Distributor s stock or dlroct from factory 



TIME PAYMENTS availobloj farms 

art 25 par cant down and 12 months to 
pay bolanca Modorata finonca charga 


SOUTH BEND LATHE WORKS 

• wl/dfiif Bmtimr lolfcss Sine# 1904 
458 E MADISON ST. SOUTH BEND 22, IND 


WRITE FOR CATALOG 
100-F 

Dascribos Sawlh Band Pro- 
cklan Tnolroam ond Quick 
Changa Ooor Lalhas wHh 
r, 10*, 13M4lA*,and 14* 
swings. Alta, rracislan Tur 
rot Lathot with 1^* and I* 
caHat copocHlas. 




SOUTH BEND LATHES 

aaa w sM — i 
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The Editors Recommend 


phocbddbes in experimental phtsics*— 

By /«Aii- Sir*fif. Pfc*0 A ««klth of Mttal dat« 
of • firooHcal kina for tha conitTUCtor Mpfrlneatnr 
wd orafiunan 97 4S 


HIGH PRTOUnVGY INDUCTION BEATING — 
By Pmnfc Hr Cwrtb Aniwen muv quMtloai ttm 
Qomljic taduotlon htatJig ud lu nlillty Ib Induvtrkl 


proooms Thoroughly priotical in Mopo fS 10 

TOOL MARLING By C M Colo. Ustruotloai 
lor Buking tad utlog all kinda* lro« panonal tools 
to arbor prosoM, Utfaot, plum, oto In dUtornt 
neul* 04.10 

POTTERY PRODUCTION PROdRSES — Kdl$*d 
hy I i S«oo For aiMtiur ud pcolowlonal aliks 
thii DovpMt volumo ilvM spoelflo laatnuitlons. Par 
ilo«Ur •tluUoa la oijlod to troubUa Boat Ukoly to 
dof^p M-IO 

YOUR BAIR AND ITS CARE — By Oac«r L 
Lapis. mmd Himmrd T RoAnnss. MtJ> 

Sotaaufio laoto abont halr~«-how to aava ud bwntify 
It traat lalaoUosa, ud so ob Rul futa — not a 
* fiara*for bahbiaoa*' aoraad $E.10 

MUSICAL ACOUSTICS — By CAwdaa Culvmr 
Taatbook for fioUcga aiudanta majoring in mualo 

ud oaoMtlally physloa throughout Covari all Irapor 
tut phase# of acousilca of ntulc $8 10 


PLASTICS By i a DsEsia Third adltlcm 
again ravlaod ud enlarged with two four color 
plaiea Tbt# la u Importut book on the whole 
gueral anbjeet of plaatioa plua raueh brand new 
matedal on synthetic rubber, menufaoturlag pioc 
•MM, ud plastica moldings SS 10 

81MPUF1BD PUNCH AND DIE MACING — By 
WmUtmr mmd Taylor CoraprehenslT# referenoe book 
lor tool anglneers as well aa those just getting 
started. Enphasls la on what to do and how to^do it 
from the atmpleai to the moat aomplea diet SS 10 

THE MEANING OF RELATIVITY — By AlAari 
E l sa t a l is Second edition with added chapter de 
aerfbl^ advuoaa since publication of first edltlnn 
soae S yean ago AequirM knowledga of adTuced 
mathematic a and phyalca not a popular eapoalHon 

SS 10 

TECHNIQUES OF GLASS MANIPULATION IN 
SCIENTIFIC RESEARCH My Jaliaa D Held 
mam PA D Teat covers properties of glass glass 
working equipment baalc operationa aeala (Includ 
ing metal to gUsa) and eaerclsea aimed «t perfect 
ing technique $a 70 

A PRACTICAL COURSE IN HOROLOGY — By 
Harafd C KmUy Definite outright praoiital in 
atruolions on watch making repair* and sdjustmeut 

$3 as 

SUDE RULE SIMPLIFIED ^ By C O HmrrU 
How to use a alide rule without any of the mysii 
ficaUo* that oflu urTnuuds thla importaut tool ul 
the aoglneer EaceJIent illuatriliona make everything 
clear SAIO including a slid# rule; for boo> slorte 

ssss 

ELECTRIC MOTOR REPAIR ^ By Robert 

Bo»0mh0rg Practical InatruotJous with excellent 
drawlngi ud teat separately bound eo that book 
can be left opu to a certain drawing while lol 
lowing the printed inatructloua M 10 

MACHINERY'S HANDBOOK ^ JJiA Edfalon 
BlbU of the meefauleal Indualry ' IPU pagM 
af lataat tiudards data and information required 
daily in chop and drafting room #4 10 


B«ft Sollers 
In ScInncB 


THE EINSTEIN THEORY OF RELATIVITY — 
By L R ud B C LAeAor An hitennedlata beck 
Iron wblob anglneera and tbe like ou get otoee 
to u underatudlDg of relativity Partly 1b lu 
guage but largely In mathematlee of eollege pade 
mainly oaleulua §8.10 

ATOMIC artillery AND THE ATOMIC 
BOMB — By Jmkm KallweA Eobarlaeis. Standard 
beet aeller for yaare deacrlblng eleoutma protons, 
positrons, photona coamte nya ud the uanufac 
ture of artifieUl radloutivlty — now with a chapter 
added on tbe bomb ud the dlAoultlM of its pto. 
duotlon SS.A0 

EXPSEIMINTAL SPECTROSCOPY — By RmipH 
4 Srnayer Covert theory ud typM of epeotroecopM 
and epectognpha mounting md use of gratings 
deteimlnatJoB of wavalugtba, Infra rod apeotroaeopy 
spectrochaaUeal ualyaia. ud ao on Somewhat 
•lenentary but raquiree knowledge of physlee and 
aome physical optloa $8 10 

PRINCIPLES OF PHYSICS, VOL. Ill— OPTICS 
— *Sy Fmisofa Meeuia Sears One of the most 
modern worka oa phyaloal optJca available today 
At oollega leval, ft oovera tbe aubjeet with emphasis 
on physics! prlnelplea rsther tban praeilcal appU 
cstlons $6 10 

IF YOU MUST GAMBLE-^y MmurUm tuikmn 
Statistical aaleiy, na praetload by Inauruca com 
puiM, applied to bridge, dice roulette, horaea 
ud ao on No gunrutee of auoceasful * syatema 
but sound advice lightly handled SS lO 

EXPERIMENTAL PLASTICS AND SYNTHETIC 
RESINS — By G. r D^AIelln ExpUoit direoiiona 
lor making moat of tba well known plaatlca ud 
resina, ualng e minimum of laboratory equipment 
Many of the proeaaeee ean be tranatsted dlracily 
inln industrial applleadnua SS 10 

FUNDAMENTALS OF OPTICAL ENGINEERING 
— — By Deueltf B /amwAa Thla work atarta out 
at tha very haglnnlnf la mainly non mathematical 
and la probably the beet aulted of all ealaifog book# 
as u Introduction to optical dMign Author is a 
physicist at Bureau of Standard# §8 60 

PRECISION HOLE LOCATION FOR INTER 
changeability in TOOLMAKINC AND PRO 
DUCTION— By $ Reberl Nosrra. Complete and 
authoritative teat on bole location prooeduree plus 
184 pagu of Woodworth Hole Location Tables $8 00 

THE HOME FREEZER HANDBOOK— By Gero^f 
J SloMt Detallad inatruciions for building and 
operating home freeMre large and small that ate 
low In first ooet and economteal to run Saotion on 
preparation of foods for fraealng 84.10 

INDUCTION BEATING — By Oeboro, Rr#ee 
/olinaofs. Coble, mmd Bogois. PrinelplM ud theory 
uractlcal appllcatlotta of motor guerator ud high 
frequency Induction heatbig, olreuiu ud rre 
queocy generatiun and comparieoaa of heat treating 
methods 88 10 

THE BOOK OP HOUSES By Dews 

Breinee Basle factert in hoase oenatniotloo are 
considered, aa are also financing eoata legal de 
tail# safety faotovu, and so on Fully lUuetraiad 
including ISO photdgraphe ud lOO floor plans 
in the $3000 to |I0,000 price ruge 88 10 


(The above prices ere peatpeld tn tke United States Add, w» Corelpn oederai 88g fee 
postage on ueJi book, exeepi ea nolod All prises anbioot to abnii«a wftheat 
notice Books llatod are oBerrd for retail sale only, not to tke traile.) 


For Sale byi September, 1947 

SCUINTIFIC AMERICAN, 24 West 40th Street, New tork 18, N. Y. 


I encloM $ 


for which pleate forward al oner the foUowlnf books 


Addrea* ^ 

Write U8 for information on books of any aubjeet We can supply any book in print 


IRIEFt^ 


ConduefRd by K M, CANAVAN 

(Th* Editor wUl opprawtet* U 
if you wiU mantloo Sclantllia 
Amoricon whan writing for any 
of tha p^llconona lUtad balow] 


Short Story of Rayon Containing facts 
about the history and development 
of rayon, this booklet also covers the 
discovery of the viscose and acetate 
processes, the part rayon played In 
World War 11, and the role of re- 
search in developing and improving 
rayon yarn and staples and in increas- 
ing the usefulness and versatility of 
rayon. American Viscose Corporofion, 
Public Relations Deportment, 350 PiftH 
Avenue, New York 2, New York, — 
Gratis 

RCA Phototubes, Cathode-Ray Tubes, 
AND Sfeciai Tubes This 10-page 
booklet includes 113 types of tubn, 
with descriptions, terminal diagrams, di- 
mensional outlines, speciral -sensitivity 
curves, and equipment design work 
Radio Corporation of America, Com- 
mercial Engineering, Tube Department, 
Harrison, New Jersey — 20 cents 

Announcer or Scientific Equipment is 
a periodic house magazine contain- 
ing illustrations and descriptions of 
various types of scientific equipment 
manufactui^ by this company and 
which they call “Modern Tools of Sci- 
ence ” EberbacH and Son Company, 
Ann Arbor, Michigan — Gratis 

AntoKL Tanks is a leaflet containing 
specifications and “X-ray" diagrams 
of melting and dipping tanks for waxes, 
oils, paraffin, pitch, hydroline, and 
similar compounds Request leaflet No 
581 Aeroil Products Company, Park 
Avenue at 57t2i Street, West New York, 
New Jersey — Gratis 

3/16"' Pitch Silent Chain In 16 pages 
this booklet describes and illustrates 
the applications of this chain for frac- 
tional horsepower drives Actual in- 
stallations are illustrated and informa- 
tion is given on how to select a chain 
drive Request Bulletin No 2010 Link- 
Belt Company, 220 South Belmont Ave- 
nue, Indianapolis 6, Indiana —Gratis 

Hardenabiuty or Alloy Steels is a 
treatise containing current data on 
designing, testing, and ordering steels 
by hardenability-band qiecifications 
and is designed to stimulate Interest in 
selecting and buying steels by harden- 
ability Society of Automotive JEngi- 
neers, Inc, 29 West 39th Street, New 
York 19, New York— $2 00 ($1J00 to 
SAE members ) 

Hose Markb designed to safeguard 
workmen where high concentrations 
of gas ojt insufficient quantitieB of 
oxygen exist are described in this slx- 
paj^ bulletin These masks provide 
maximum wtde-ans^ vision and par- 
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feet gai-tight fit and are available with 
double Inhalation tubes for extra pro- 
tection Request Bulletin No S33-5 
Mine Safety Appliances Company, 
Braddock, Thomas, and Meade <Streett, 
Pittsburgh 8, Pennsylvania —Gratia 

* Products roa Hcatino, VcNTiLATZNa, 
AifD Am Conditioning, a 12 -page 
bulletin, describes and illustrates equip- 
ment which includes Texrope V-belt 
drives, centrifugal pumps, ac and dc 
motors, and a line of motor controls, 
dry-ty^ transformers, and a c and 
DC welders Request Bulletin 25B6183 
Allis-Chalmert Manufacturing Com- 
pany, Miltoaukee 1, Wisconsin — Gratia 

Can Labeling ApHEsivxa is a four-page 
bulletin describing a range of can 
label adhesives designed to meet the 
majority of labeling, handling, and 
storage conditions encountered in the 
packaging indtutry In addition to a list 
of products effectively labeled with 
these adhesives, an o^r is made for 
free consulting service on adhesive op- 
erations Request Bulletin No 16 Pais- 
ley Products, Inc, J770 Canalport Ave- 
nue, Chicago 16, Illinois — Gratis 

The Chemical Consultant and your 
Business is a brochure outlining 
many of the types of problems which 
the chemical consultant encounters, and 
indication is given of the t 3 rpe 8 of busi- 
ness enterprises which find continual 
or occasional use for the services of 
chemical consultants The brochure 
covers the various branches of services 
offered, corporation policy in relation 
to clients, the basis of ch^es, and the 
types of agreements offered Foster D 
Snell, Inc , 29 West 25th Street, New 
York 11, New York— Gratis 

Basic Characteristics or Useful In- 
dustrial Laboratory Instruments is 
a two-page wall chart with data pre- 
sented in convenient form for ready 
reference Covering 15 instruments, 
the data are arrang^ in columns under 
seven headings Request Chart R-1066 
North American Philips Company, Inc , 
100 East 42nd Street, New York 17, 
New York — Gratis 

Hydrauucally Operated Assembly 
Presses is a bulletin containing de- 
tails of an expanded line of presses 
that includes models from 10 to 50 tons 
capacity Designed so that the height 
of the base can be selected to suit the 
individual job, the machines also fea- 
ture high-speed ram return, adjustable 
working st^e speed and length, and 
quick adjustably operating pressure 
through a combination of external 
pressure gage and dial type regulator 
Request Bulletin PA-47 Colonial 
Broach Company, Box 37, Harper Sta- 
tion, Detroit 13, Michigan —Gratis 

The PBRSozfixiTt or Animals, by H 
Munro F6x, a noted biologist, con- 
tains concise views of science free 
from sentimental twaddle, about how 
fsnimals communicate, how they, see, 
I their mysterious homing and other in- 
stincts, and their intelligence Pengsdn 
j Books, Inc , 345 Fifth Avenye, New York 
jl6, New York— 25 cents. 


Iiiiineiii.it!: delivL’iy . - , 

3 and 4 inch PORTABLE/ REFRACTORS 


FIRST QUALITY DOUtLE OBJECTIVE LENS, 
LOW POWER FINDER witb CROSSHAIRS, 
STAR DIAGONAL (or prltmotk mvortor 
for torrottlol work), RACK AND 
PINION FOCUSING, 5 FOOT 
HARD MAPLE TRIPOD, 
ALUMINUM TUBE 

3 INCH COMPLETE WITH 43, 

PO, 180 POWER EYEPIECES ^ 

*265 ^ 

4 INCH COMPLETE WITH 60, 

120, 240 POWER EYEPIECES 

M35 



Ob)«clIv» Uniftf or* pr*c1tlon ground of tho 
v*ry htgh«st quolity crf»wn ond fttny optical 
gloff and eorr*ct*d for chromatic ond 
»ph«rlcal oborrotlons Both Initrumonti r*« 
v*al dclolli oi found on AAori Jupit*r, and 
Sotumwith unutual rlchn««i and brllllonc* 
Th*»* ond other pertobi* r*fl*ctlng and r* 
fractlng types or* avolloble Immediately 
descriptive folders sent on request Inquiries 
on permonently mounted Instruments for col 
lege and private observatories are Invited 



2536 

BERKI 

CALIFORNIA 


FOLDER 
SINT ON 
RfOUfST 


CHANITI SIIF-WILDINO FLUX 
MPAIRt oil ELiCTRIC MiATlNO ELEMENTS 
So simple eayooe can moke repclrt in your 
brokes or bumc^oot clecuicel epplieaces 
irons, toecterO, cCoves SB etc Guerontoed 
nochl^e like it. From our mines to your 
epplUncee $l 00 pot pockoge $fJ50 por 
doc. Stick form 25o $Z 00 pet 4^ 
CHANITE lALSB COMPANY 
f14 South Main Pott Worth 4, Tooms 



flTB EEEIEE I8BT CMIITHH lEVICESl 


VEEDER-ROOT INC. 



BATBIITS 

■iriIND TRADE MARKS 

■ CoAoSliOW6CO. 

MGiSTSRSD PATSNT 4 TTORNSrS 


morntmam. 


iumiTU 1. 1. c. 




iu^ 

Redolek U buylnc bcedqusrters for 
Radio- Electronic repair end replsct- i 
ment needs Large stoelcs complete 
eelectlons lowest prioea Send for j 
FREl Rodolefc Buying Guide | 

Rodolek Co, Dept W, / 

601 W Rondolpli Sf , Chlcogo 6, III L 

\ Cmi40 

fTTjJTTtTTWnril 



^It^TnTiporMlmo^^wS^ioTnonciorogtlaJ^^o^^o^owSa^atpar^nif bustnoM to 
toko coro of NEW ONE YEAR subKrlptloru for SCIENTIPIC AMERICAN ond obo hr new and 
renewol lubKrlptloiif for other publtcotlen*. 

There ore probobly hundreds of homos within a one mile rodlvt of yours. In whkh thb 
mogostne ond other populor publtcoHonr ore reod regutdrly. These mogoxlne reoders prefer 
to plooe their tubscrlpHons through a retloble local mogoilne servke. 


When you discover bow eoty and prefitoble It Is to estobnsh o nelghborho^ 
service, you will wont to itort wrlHno your own poyodieckt. This coupon Will bring you 
complete detolh without cost or obligation. 

INDEPENDENT AGENCY DIVISION 

Room 1201, 330 Pork Avenue, New York, 17, N.Y 

Without cost or obRgotfen, pleote tell me hew to start a neighborhood magoitne Subscription 
* 
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16 Pow«r Wid« Angle 

TELESCOPE 

on Irlpod 

10 DAY 

TRIAL 



(Cm# U % 0«v1 
$ 200 ) 


a rar« chonce to 
got a hlgtv-grod# outfit 
for Owwral Obsorvo- 
Ifon, Astronomy, Summor 
>lomo, Rifto Rang*, otc, 
at a f*w c*ntB on th* 
doHor Thb powerful W(DE*P1ELD t*1*tcop« with 
fuRy adfustabl* trtpod Is on omazing vahi*l 
Achromatic ob|*ctlv*t, •r*ctors and oculart— 10 


Mod* In 

rthtigtfd for 
ehfilkm vm by 
touMawi^ 
MOftar 
crafl«<Mn 


t*n$*s fai oH — giv* amazing d«am*ts, crlip d*toll, 
wid* angl* and great rangel TELESCOPE b 30^ 
long, weighs 3 lbs. Has micrometer focus. Removable 
from trlp^ In 3 seconds. Heavy cowhide leather 
cops and carrying straps. PANORAMIC TRIPOD 
H^D AND YOKE b geor driven or free moving 
AAkrometer azimuth reodingi, plus many other 
features. Yoke permits smooth, free olt-ozlmuth 
odiustments. Tripod of oak wHh sliding tubular 
metal legs, 35*^ to 62^ Legs lock Independently 
TRIPOD CAN BE USED FOR CAMERA— WORTH 
$30 to $35 FOR THIS USE ALONE. Limited quantity 
Order today Complete Outfit (d6 fbs boxed) only 
$37 SO fob, Elnura 7urcha9» prkm returned if 
thlppgd prepaid at end of 70 days inal 

DuMAURICT CO . Dept 169 Elmira, N Y 
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Our Book Corner 


THE BOOK DEPARTMENT of Scientlftc American b conducted, wHh the co 
operation of th* Editors, to make available for you a comprehensive book 
service Each month the Editors select and review In these columns new bookt 
in o wide rang* of Klentific and technical fields. In odditton, they or* ready 
at all times to odvlse you regarding the best available books on ony subject 
You ore Invited to use this service freely Tell our Book Deportment what 
kind of bookt you wont, and you will be furnished with the names of ovaitobl* 
books. Including prkes When Inquiring about books pleas* be specific; 
remember that w* can b* of the greotest Kelp only when you tell us just what 
you are looking for Books listed In these columns moy be ordered from our 
Book Deportment Add 25 cents per book for mailing outside U S All re 
mlttonces ore to be mod* In U S funds Prkes given arc subject to change 
without notice 

TO MAKE CERTAIN thot books ordered by or for men In the Army, located In 
the United Stotei, or men In the Novy, Morlnet, or Coott Guard, located any 
where, will be deUvered, Insurance feet should be sent with orders, os followsi 
To $5 in volue, 3^ addlHonolj from $5 to $25, 10^; from $25 to $50, 15< 


THE CHEMICAL SENSES 

By R W Monenoff 

T his book is the first American re- 
print of an English book first pub- 
lished m 1944 It deals with the fas- 
cinating subject of odor and flavor in a 
thorough-going manner and represents 
an important contribution to the tech- 
nology of these two senses and the 
materials — flavors and perfumes — af- 
fecting them A vast amount of infor- 
mation is gathered from many diverse 
sources and is thus put conveniently 
at the service of the scientist and the 
technologist In this way the book per- 
forms a valuable service to both science 
and industry The well-informed gen- 
eral reader will And that this book 
opens unsuspected fields of Interest for 
his speculations (424 pages, 5% x 8% 
inches, illustrated by diagrams ) — $4 60 
postpaid — DJiJC 


ELECTRONICS 

What Ev8ry One Shoeld Know 

By Calvin N Mooers and 
Charloffo Davis Mooors 

A purkly non-technical outline of 
the basic principles of ^ectronics, 
and of the part that science is playing 
in modern civilization Light and ex- 
tremely readable, It may appear over- 
simplifled to those with some knowledge 
of electronics, but to readers with no 
background in the field, it should prove 
interesting (231 pages, SVk by 8 inches, 
illustrated ) -^.85 postpaid —iV H U 


EINSTEIN--HIS LIFE AND TIMES 

By Philipp Frank 

W BEnma in this biography the au- 
thor, once Einstein’s successor as 
professor of theoretical physics at 
Prague and today at Harvard, reaches 
one of Einstein’s theories he stops to 
explain it, neither superficially ndr 
abstrusely Thus this work is one of 
only two or three in print today which 
explain relativity at reasonably full 


length It also explains Einstem him- 
self through the eyes of a scientist 
who shares Einstein’s cynicism about 
some of the amusing peccadillos of 
academic life in some circles, promi- 
nently Prussian The 68 total pages on 
relativity make good study, the rest 
very good reading (312 pages, 6% by 
9 Inches, 19 illustrations ) —|4 60 post- 
paid — A GJ 

INDUSTRIAL ELECTRICAL 
HEATING AND ELECTRICAL 
FURNACES 

By E S Lincoln 

T hrkz basic principles of electric heat- 
ing-resistance, infra-red, and in- 
duction — are dealt with in considerable 
detail in this compact little volume 
Fundamentals are first covered, and 
then specific heating devices for indus- 
trial uses are described and illustrated 
The scope of the work is entirely prac- 
tical, since the author specifically sets 
out to guide the reader in the selec- 
tion, operation, and installation of heat- 
ing units and associated equipment 
(192 pages, 6 by 8 inches, 62 illustra- 
tions.) — $310 postpaid — AJ^J^ 

MATHEMATICAL 
RECREATIONS AND ESSAYS 

By W W Rouse Balt, revised 
by H S M Coxefer 

F »st American edition of a book pub- 
lished in 1892 in England where it 
has gone through 11 editions and is an 
old standby Advanced mathematics 
is excluded Samplings Josephus prob- 
lem, game of Niin, automorphlc num- 
bers, five disk problem, tangrams, 
paradromic rings, equilateral zona- 
hedra, magic squares, four-color 
theorem, unicursal problems, the 
school-girls problems, the fifteen 
puzzle, angle trisection, quadrature of 
circles — these are Just a small fraction 
of the many, many mathematical prob- 
lem oddities dealt wifii. None are 
problems for advanced mathematicians, 
such as some readers continually seek. 
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Chapters on calculating prodigies and 
on cryptography rate as interesting 
reading (418 pages* 5V4 by 8 indies, 
occasional figures.) — $3 05 postpaid — 
AGJ 

COST ACCOUNTING 

8y Charhs F Schlaffer 

C OKBimNa under one cover his two 
previous works, “Elementary Cost 
Accounting*' and “Advanced Cost Ac- 
counting/’ with considerable new ma- 
terial added, the author has prepared 
a clear and logical presentation of the 
fundamentals of cost accounting 
Throughout the text, principles rather 
than methods are stressed Among the 
additions are many new problems, and 
new material on purchase discounts, 
pricing of materials for consumption 
social security taxes, payrolls, calendar 
variations, cost reports, basic standards, 
and current standard costs (899 pages, 
9% by 6 inches ) — $6 10 postpaid — 
NJIU 

STAMP COLLECTING 

By Henry M Ellis 

F ull title of this pocket sized volume 
is “How To Gain Pleasure and Profit 
From Stamp CZollecting ” The text 
fully lives up to the promise and will 
be readily accepted by professional and 
amateur alike If you have ever won- 


SacouM of Incrooied production cottt 
of books/ pubitihort' ratall prlcos to- 
doy or* tub|oct to constant chang* It 
may bo nocossory, thnroforo, for our 
Book Doportmont to odviso book pur 
chasors of tncroosod costs, ovon whon 
ordors sont oro based on current quo- 
tations 

Tbe Editor 


dered how and why the bug of stamp 
collecting bites, and through what 
means it gains such a hold on its vic- 
tims, this book will give the answers 
It is reputed to be the only volume on 
the market which covers every phase 
of this popular hobby in an authoritative 
>et entertaining manner (224 pages, 
5 by 7 Vis Inches, well mdexed, illus- 
trated ) — $2 85 postpaid — A PJ* 


THE RARE-EARTH ELEMENTS 
AND THEIR COMPOUNDS 

By Yosf/ Russell, and Garner 

T his little book gathers together avail- 
able information on the Interesting, 
yet relatively little known rare-earth 
elements Its important contribution to 
the subject is that It amplifies the 
chemical information previously avail- 
able with the valuable light which 
nuclear physics and other modem 
physical developments shed on this 
group of elements These concepts go 
far to clarify the chemically anomalous 


position of the rare-earth elements 
cramped together in a single space in 
the periodic system It is a significant 
addition to the chemical literature of 
these elements (8 by BVa inches, 92 
pages)— to postpaid— DHK 


RAILROADING FROM THE 
REAR END 

By S Kip Farrington, Jr 

A uthor of “Railroading from the Head 
End” (locomotive) now shows 
how life runs in the “crummy” (ca- 
boose) of freight trains, and spreads 
his racy, lively, readable story across 
the whole United States map, choosing 
some one railroad to illustrate each 
theme For example Norfolk and 
Western for coal, Great Northern for 
ore, Santa Fe for wheat, and 32 others 
Stuffed with facts but never stuffy in 
their presentation A book for rail - 
roadin' fans (430 pages, 5% by 7 Vi 
inches, many illustrations ) — $5 10 post- 
paid — A GJ 


PLASTICS THEORY AND 
PRACTICE 

By C C Winding and R L Hasche 

S UBTirucD “The Technology of High 
Polymers,” this text provides a 
rather general view of a very broad 
field All of the more common commer- 
cially produced plastics materials and 


U. S. ARMY PRECISION RANOE & HEIGHT FINDER (Ml) 


I 



lor UNIVERSITIES 

and COLLEBES, FORESTRY 

STATIONS, RESEARCH ORO. oto. 

Thif Height Finder, is a s«lf-con 
tamed 13 '/ 2 foot range finder, cm 
ploying the stereoscopic principle of 
range finding The conversion of 
slant range to altitude is accomplished 
by an optical device that provides the 
solution of a right triangle. 

The Instrument may be used to 
read rango or altitude as desired 
Tracking telescopes and conveniently 
located hand wheels are provided for 
keeping the Height Finder on the 
target, thus simplifying the duties of 
the stereoscopic observer An internal 
adjuster system is incorporated m the 
Height Finder for taking care of any 
changca in the optical alignment of 
the instrument arising mainly from 
changes m temperature A data trans* 
mittcr, mount^ directly below the 
range scale, connects to the data 
transmission of tha observed rimgc or 
altitude to the director garget 



identification receivers, for the recep 
tion of the observed angular height 
and azimuth of the target from the 
Director, are provided to insure that 
both Director and Height Finder are 
trained on the same target. 

The range or altitude scale of the 
Height Finder u graduated from 550 
to 50,000 yards, but the transmitter 
IS only graduated from 0 to 10,000 
yards The Heij^t Finder employs 
either 12 power or 24 power magnifi- 
cation at desired, and is provided frith 
filter glasses to improve the visibility 







COST OUR GOVERNMENT 
MANY THOUSANDS 
TO BUILD: NOW YOURS 

for Only S3 00 

FO4 NswgHc, N J 

of the target under varying condidona 
of haze and glare The Instrument 
may be elevated from zero to 90 
degrees and has unlimited traverse 
The Height Finder u disassembled 
into three major units, namely! the 
Height Finder tube, the cradle, and 
the tripod These uniU arc packed 
separately in steel boxes for trans- 
portation with a total combmed %vcight 
when packed of 2160 pounds. The 
cylmdrical container for tha Height 
Finder tube u provided with shock 
mounting for minimizing the road 
shocks incidental to transportation, 
and IS also airtight and is provided 
with the necessary valves for chargmg 
with dry air 


COLUMBa TRADING CO., Inc. soe canal strebt, new york is, n. y. 
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For Selontlfie and Tochnleal 
Books 

Try eur Book Doportmoot 
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DIAMONDS 

Eetafiiloal Ttois of lodHitry 

Many production procsiMt can um 
diomondt wiHi profit — but oniy whoii 
Hioy er« properly utilised to obtain 
moxiimim reiultt Now you con obtoini 
in on# volume, complete ond concise 
information on industrial diamonds and 
their uses m hordneu testing, wheel 
dressing, cutting metallic and non- 
metallic motenalt, mochinlng gluts, 
rock drilling, and wire drawing All of 
this, ond more, in 

DIAMOND TOOLS 

By Paul GredsinskI 

TidmioBl coniulUnt IndiutrUl mRmcma 
lUvlew London 

$4.60 postpaid 

Ordsr frsa 

SOIENTIFIO AMERIOAN 

M WmI 4 Mi lliMt, N«w YoHi It, N Y 


INVBNTOHS 


Imam how to protect your Invention The 
U S Patent Oflloe advleea the Inventor un 
lets he i$ familiar with tueh xnatten. to 
engage a competent. regUtored patent at- 
torney or agent to repreaent him W« main- 
tain a staff of registered patent attorneys 
ready to aefve you In the handling of your 
patent mattera. 

Speetal booklet * Patent Guide for the In- 
ventor'* containing detailed Information oon- 
Mmlog patent protection and procedure 
with Record of Invention** form wilt be 
forwarded upon request — without obligation 


CLAUSNCB A, O'BftllN 
A HANVKY JACOBSON 


R^gid^nd Patent AHomtyi 
7 S -0 DWrlctNaligtialMda.,WaMnalon5,D C 

Pl6ut uod mt copy of Paint Quids for the Idtob 
tor* sad site lUcord of InmUoa fom Tbii 
reoueit doM net obllntf ns. 


Name. 


Addren. 


City. 


ifitata. 


thair applicatkma are diacu«Bedt mb mtm 
the varioua methods of fabricetioii Al^ 
BO included ere 19 pagee of convenient 
Ublee containing llBtlnge^of the prin- 
ciple plastics manufacturers, along with 
their foxiducta, and the comparative 
physical properties of those products. 
All in all, an excellent coverage, but 
one which is intended only for those 
with a sound background in organic 
chemistry (279 pages, with a 19 page 
appendix, by 9^ inches , illus- 
trated)--^^ postpaid — NJfU 


IGNEOUS MINERALS 
AND ROCKS 

By Ernest E WaMstrom 

N ot, as its title may seem to indicate, 
a general handbook of minerals but 
a specialized monograph for those al- 
ready trained in the theory and tech- 
niques of optical crystallography and 
who wish to study the microscopic 
petrography of Igneous rocks or for 
advanced users who desire to classify 
igneous rocks by microscopic methods 
As such it is solid, compact, meaty, and 
excellently organized Author is in 
geology department at the University 
of Colorado (367 pages, by 8^ 
mches, well illustrated ) —|5 60 post- 
paid.— A GJ 


THE COOPERAGE HANDBOOK 

By F P Hankerson 

A nyone who uses barrels for shipping 
manufactured products or for other 
purposes will find in this compact book 
a complete discussion of these contain- 
ers, their manufacture, their proper 
choice, their handling and storage, and 
how to apply linings to barrels when it 
is necessary that such protection be 
used A short history of the barrel is 
given, followed by methods of manu- 
facture, instructions for opening and 
closing barrels of various types, and a 
discussion of the tools used A number 
of specifications complete the text (182 
pages, 6 by 9 inches, 109 illustrations, 
a glossary of terms) — $3 85 postpaid 


THE PROBLEM OF REDUCING 
VULNERABILITY TO ATOMIC 
BOMBS 

By Ansley i. CooIm 

A nalysis of preventing an attack, 
insuring against loss of a war, 
minimizing casualties and aiding re- 
construction, considered reepectively 
under an effective agreement and widi- 
out one Aleo of such technical con- 
siderations ae characteristics of the 
atomic bomb, methods of delivery, 
possibilities of defense, other mass de- 
struction weapons. Aleo of reduction 
of vulnerability and the difficultiee in 
formulating a program. The treatment 
is not very lively but the book gets 
down to cases axialytically more 
nltely than many extant diseusslons. 
(116 pageoi BVa by 7Vi inchee, unll- 
2uitnited)-4210 poe^<L— A Gi. 


'WOWS' MY NBIGHBORS" 

Soys Amofeur Molber 
of Telescope 

T rike is hardly a reader of Scientific 
American who has not at one tune 
or another yearned for a man-sized 
astronomical telescope Some have 
been deterred by the cost of commer- 
cial instruments, others by the thought 
(erroneous) that telescope making re- 
quires some unattainable skill, some 
black magic beyond reach of ordinary 
mortals Excellent telescopes can be 
built partly from prepared kits of glass 
and grinding materials, with the aid of 
readily avi^able instructions Almost 
any amateur mechanic can thus build 
a reflecting telescope for about one 
tenth the cost of a ready-made Instru- 
ment of equal size and power And the 
thouaands of amateurs who have made 



Ae average kegtnMr*s firs! telfseeiM 


such telescopes attest that the work in- 
volved was actually fun— absorbingly 
interesting fun 

Typical of good amateur telescope 
design is the example shown in the Il- 
lustration above, made by G M. Reavis, 
933 Dlvisidero, Fresno, California In a 
letter to the editor, Mr Reavis writes 
“I have derived a lot of pleasure from 
it, especially when looking at the Moon, 
a view which always *wows* my neigh- 
bors*’ This telescope Is a half-portable 
instrument, a feature that will appeal 
to many 

The functioning heart of a telescope 
such as Mr Reavls has made is a con- 
cave glass mirror disk ground by hand 
on top of an equal sized glass di^ with 
loose grains of abrasive After a few 
hours the upper disk becomes concave, 
the lower convex but, having done Its 
work, it is discarded and the other disk 
Is polished with rouge and water 
against a layer of It is then 

coated with aluminum (formerly wkh 
silver) and installed in th« lower end 
of the open-top telescope tube 
Near the upper end is a small flat mir- 
ror at diagonal angle which reflects 
the rays from the concave itairror 
into an eyepiece lens on the side. 
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Telescoptics 

A Monthly Department for the Amateur Telescope Maker 

Conducted by ALBERT G INGALLS 

Ml*r of fb* SctMMifk Amcrtcvn bo«kt "Amotwr T«lMcop« Moklnc*' 

•nd "Amatevr Mohlitg— Advoncvd^' 


r mRESTKiAL telescopes for ordinary 
landscape gazing do not require the 
same top optical standards as astro- 
nomical telescopes and thus the one 
^own in the upper part of Figure 1, 
made by H. Clifford Allen, Princeton, 
N J , proved good enough for that pur- 
pose It contains an erecting system 
made of selected pieces of ordinary 
plate glass 

Not certain his plan for a three- 
mirror erecting system was correct, 
Allen collected a few compact mirrors, 
feminine gender, arrang^ them as 
shown and proved that his idea would 
work Then he cut some pieces from 
3/16^ plate glass, tested them by in- 
terference against a standard hat, and 



selected three which were thus proved 
to be not more than two fringes 
(1/50,000") uneven These he front- 
surface aluminized and mounted as 
shown 

Using an eyepiece of IVi" focal 
length he obtained a magnification of 
26 diameters — the focal length of the 
main telescope mirror divided by that 
of the eyepiece — and he reports that 
definition, light-gathering power, and 
contrast proved very good in terrestrial 
observing 

Plate glass diagonals, given some 
sanction in “A T^ may satisfy the 
tyro when used with his first mirror, 
if selected as described there — as some 
have not been No matter how nearly 
fiat they may be over their area as a 
whole, they still are not fiat on a minute 
basis because plate glass is felt-pol- 
ished and has a minute *^lemon-peel’' 
finish This di£hi&ei some of the light 
They get by easily on terrestrial tele- 
scopes (except target spotters) but less 
so for astronomical uses 

A better erecting system is described 
by Doncaster G Humm, 1219 West 
IVelfth St , Los Angeles 15, California. 
He writes 

deflectors make excellent terrestrial 
telescopes They are light and easily 
transported. Their llght-gal^ring 
power is relatively high. The chief 
obstacle preventing their more fre<|uent 
use in this field is difficulty in securing 
a good erecting system 


“The Ramsden eyepiece used some- 
what differently than is customary, of- 
fers a solution for the difficulty Bell 
notes in “The Telescope” that the 
Ramsden performs best when the faces 
are exactly their focal distance apart, 
but notes also that this brmgs every 
bit of dust into sharp focus, thus inter- 
fering with good vision This objection- 
able feature is not, however, noticeable 
when the Ramsden is used as an 
erector 

“The Ramsden eyepiece consists of 
two plano-convex lenses arranged with 
their convex sides facing each other 
Usually, the two lenses are spaced two 
thirds or three fourths their focal dis- 
tances apart 

“The formula for the combination 
IS F — /ife 

h-\-h — d 

“In this formula, F is the focus of the 
combination, /i, the focus of one lens, 
f 2 , the focus of the other, and d the 
spacing 

*The beat chromatic compensation is 
obtained with d = fi -f fa 
2~ 

“In the Ramsden suggested as an 
erector, Hence, both equal d 

So, the formula becomes F = / (1 or 2) 

“Two such Ramsden eyepieces may 
be arranged m tandem (Figure 1, be- 
low) m such a way that the distance 
between them may be varied The closer 
they are placed, the lower the magni- 
fication, since the combination is m 
effect a low-power compound micro- 
scope 

“I have such a combination mounted 
on a 6^" reflector of 50" focal length 
Each Ramsden is mounted m a brass 
slip-tube 3" long One Ramsden has a 
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2'" focus, th« Other, a IW Their slip- 
tubes have a sliding fit in a 6* foctudng 
tube When the two Ramadens are at 
closest posidon, the power of the tele- 
scope is approximately 40, at their 
farthest distance apart, the magnifica- 
tion is nearly 100 

**Uaed at these low powers, the light- 
gathering capability of a 6" telescope is 
very great Flowers viewed at a little 
distance take on a richness of color 
not apparent to the naked eye Twilight 
and evening viewing of animal life 
becomes possible, since the setup is in 
effect a very powerful night glass 

'^Astronomical viewing suffers little 
from the light loss caused by the erect- 
ing lenses, since seeing at from 50 to 
75 power is more frequently possible 



FigvrB Si Arm wiHi skats whBtli 


than at high powers The reflector has 
been used to view the cloud bands on 
Jupiter, the globular cluster m Her- 
cules, the great nebulae, and many other 
spectacles — all very effectively” 

A mateur astronomers who have had 
to run numbers of non-astronomi- 
cal uninitiates quickly through obser- 
vations well know how hard it is to 
manage the manipulations and keep the 
visitors happy For such uses the spe- 
cial mounting shown in Figure 2 made 
by John Holeman, 305 Thayer Drive, 
Richland, Wash, seems especially well 
adapted The telescope runs easily up 
and down its post on two roller-skate 
wheels which don’t stick, and has a 
clamping screw It has a simple pointing 
handle which even your old Aunt Sally 
can work without a course In me- 
chanics Holeman designed it for use in 
teachmg large classes of totally un- 
sophisticated observers who, of course, 
would be of all heights 
The tripod at the bottom is made of 
pipe and the post is a piece of 
seamless steel conduit The tele- 
scope is mounted on an arm which 
Figure 3 describes better than words 
The arm was built up of Vi* and Vk" 
dural pinned together with taper pins 
and screws Holeman didn’t have a 
casting 

The alt-az moimting at the outer 
end of the arm is a Royal camera tripod 
head 

“The RFT telescope.” Holeman states, 
“conUins a 3*, f/6 Navy coated spy- 
glass objective 1 made the mounUng, 
including the toric cell ring and push- 
pull adjustments, from scrap The chart 
table shown in Figure 2 bedde the ob- 
server (Mrs Holeman) u a folding 
photographic light stand (tripod) with 
a plywood table and spri^ clothespin 
clips to hold charts, as 1 also use this 
telescope for looking for telescopic 
meteors of which we see quite a few 
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BPL tumUrd dU OD 

Mch #3 10 UntMdiau d«liv«ry 
IQUATOmAl MOUNTINGS 
Combination Eveploca and 
Priam Holdar 

Mhror colla with ring for tub* 

Pritma highnt quality 
Pricoa and caulog €Mi rtquaat, 

C. C. YOUNG 

35 Htdiord Rood E«t Harlfeni t. Conn 


LARGE TELESCOPE 
OBJECTIVES 


2% ' OD 15 ' fMol Ungth 

NIW - ACHROMATIC - COATED 
IN PIDEHAL MOUNT 


Made to rtrld fovammant cpeolfloatlona by ona 
of tha world i laadlni producara of prc«lalcm 
optteal InatnunanU 

0took # lOOA $16 00 Moh 

Bama aa above but unmounted ^ 

•took # lOOB luooaa 

OMXmVi: CXJATKD AC7HROMAT beautifully 
mounted for taleacopic uae Clear aperture Pi 
mabaa fooal lanrtb 3? Inches Lone focal ratios 
like this are very scarce In war surplus stocks 

Stock « 103 $13 60 ea 

BY* PXSCE HUYGHCNIAN BFL one inch 
Nickel Plated braas mount 16/16' O D x 
Pi* Ions 

Stock #33 $a7&ea 

AOHROUATIC BRBOTINa LCN8 SYSTEM six 
elements coated and mounted in Pi inch dla 
by l^i Inch loot aluminum mount This Is a 
realty high trada araotor mads by the same 
company and for the same Instrument as our 
# 100 ASB objecUvOT 

Stock #101 I6 00ta 

EYE PIEX7E E P L one Inch removable reticle 
coated lenses field lens U an ochromat 1*1/16' 
dla threaded mount Clear aperture eye lens 
16/16 inches This eye piece was made for 
1C- 13 panoramic teleeoope 

Stock # 30 $3 75 ea 

KYS PIECE E P L Ri Inch both eye and field 
lenses achromatic and coated In focuslnf mount 
threaded for ^ 4 ' holder Knurled foeuslnt ad 
juitment Clear aperture eye lens 43/64 Inch 
Romovable reticle 

Stock #31 15 00 ea 

BYE PIECE - Larie from aircraft slKhtlOR 
station In 2''i' dta threaded aluminum mount 
with locklne ring E P L approx a inchCK 
Coated optics clear aperture ers lena over P 4 
inohes 

Stock #33 $6 00 ea 
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f W Balleuityna R*lnt PlMont 

P O Em 3t3 New* Jmtk 


in the clear dry desert air of south- 
eastern Washington Over the table is 
a length of BX conduit carrying a 
flashlight bulb behind a red fllter, the 
batteries being clipped under the table 

T o POOL among amateurs, through 
publication in this department, as 
many specifications for good objective 
lenses aa can be found by its readers 
IS an aim of its editor, expressed some 
time ago From Colonel Troy W liCwis, 
1812 Schiller Avenue, Little Rock, 
Arkansas, come the specifications given 
in Figure 4 He writes 
‘^This lens was computed and con- 
structed with Parra-Mantois et cie 
crown and flint glass prior to the out- 
break in Europe of World War II It 
gave excellent results on either nebulae 
or clusters, and was quite effective m 
terrestrial work when viewing objects 
against deep shade or m poor light 



Typ* 519604, Har^ Crown, N^ 1 SI899) V 60 4; 
C - P, 0 00659 Typ* 613369 Dcnte Flint, N^ 
1 61333; V 36 9, C - P, 0 01661 
(Rodii Hicrt pr*Mnf convex foc*« t» tndd*iil 
lignf or* eomld*r*d potltlv*, concov* foe** 
ogedn*# lndd*«it ItgM or* n*gativ« ) 

Plfilth^ d{am*t*f 7**i Iff 34"; focol rofl*, 

iiiaoo 
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Ra 
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+369 1965953 


Ooutt coMllri*n sofitRod fo —0 0005671 ' 

Sin* condition MtItllW fo i 0 0023351 

Chromotic oborroHon on oxU +0 0001353 
Sphoricol obofrotion on rim OOOOOOOO 

CnromotIc DIP of Mag on oxJt —0 0033630 

Flgm 4i Lons spoolfioatloBi 


Because of its large light-gathering 
power and short focal length it should 
make an exceptionably desirable ob- 
jective for a spotting telescope or, 
with some modifications, a night-glass 
for rich-field observation 
'‘When French glass became unob- 
tainable the design was recomputed for 
Bausch and Lomb optical glass with 
the thought of maki^ the objective 
available for amateur construction 
That computation, although performed 
with patience, was made during odd 
moments using log-tables and pencil 
under trying conditions The probability 
of error in the calculations became at 
once a sobering factor making it seem 
imprudent to release the specifications 
without further study Since the time 
necessarily Involved to re -check the 
work could not then be taken from 
missions of greater importance it was 
thought advisable to withdraw the de- 
sign from the publisher 
‘‘Recently it was my good fortune to 
acquire a large computing machine that 
is capable of the highest class of work 
Now that It appears probable English 
optical glass soon will be on the Ameri- 
can market again, and since Chance 
Brothers Company, Smethwick, Eng- 
land, makes a glass-pair highly sult^ 
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NEVER HAS THERE BEEN SUCH A 
SENSATIONAL BARGAIN 
AS THIS! 

BUBBLE SEXTANT — TYPE A-IO 



Tho«9 Army Air Foroco Bubblt SextoaU <kmI tb* 
OovL about $300 Booh A r*al bamln at our 
price of $13 601 Included with Bubbl* Sextant 
Hhtpment Is wtxxlen Carrylnx Com B epar* waxed 
paper discs flashlight with rheostat for night 
use (uses ordinary flashlight cells — not furnished) 
aux 3 power Oolllean Telescope Allen wrench 
1 Kpari! marking point Wartime used but where 
necessary completely repaired ooUlmated and put 
In good working order If not satisfied thst Sextant 
Is exactly as represented return wlihlu 10 days and 
money will be refunded Full directions for use 
accompany each shipment 

HUck # 914 S |U 6$ Fostoold 


ASSEMBLE YOUR OWN BINOCULARS! 


Complete Optici! Complete Metal Portt* 
Save More Thon V!e ReDulor Cost 

OOVTS 7 X M Bl- 
NOO^ABB Here s 
an unusual opportu- 

nity to secure a fine 
set of Binoculars at a 
aubetanilal saving of 
money Offered here 
are complete sets of 
OpUci and Metal 
Parts for the Oovt s 
M 16 7 X 50 Blnocu 
Isrs These compon- 

ents are new and all 
ready for assembly 
We supply full in- 
structions LUnJtr— 1 

set of Metal Parts 
and 1 set of OptloS 
to s customer 
MFTAL PABTS--Bet Include* oU Metal Ports— com 
plotelv finished — for assembly of 7 x 60 Binoculars 
No machining required Bodies hsve been factory 
hinged and covered A sturdy Binocular Omrrylng 
Cose is Included with each set of Metal Ports 
Stock # 141 8 7 X 60 MeUl ParU $$$ 26 Poaioold 
OPTICS— Sot Includes all Lenses and Prisms you need 
for assembling 7 x 50 Binocular* These O^loa ore 
in excellent condition- -perfect or near perfect— 

and have new low refiectlon coating 
Stock 9 61H 8 7 X 60 Optics $25 M Pcetpald 

NOnCEI Add Federal Excise Tax to above 

prices If you order both Binocular Optics and M*ta1 
Parts 

ARMY'S 6 X 30 BINOCULARS 



rOMFLETB OPTICS * METAL PABT8 — H*d*l 
M ISAI Waterprosf Model 6 x M Blnmlan. Every- 
thing you need — ready for aitaembly When finished 
will look like a regular factory Job ooetlng $108 to 
6130 The Optics are new, In perfect or near-perfect 
condition Have ihjW low reflection coating Metal 
parts are new and perfect oU completely finished 
Ho machining required Bodies factory hinged and 
covered Oomplete assembly Instruction included 
Stock # MI-8 $46M PostpoM 

plus MM Ux — Total — 641 M 
BATTERY COMMANDER 8 PERISCOPE With Trl 
pod - 6 Power Instnnnent Excellent condition 
length 27^i inches— dlam Inches Cost D B 

Govt approximately 6175 00 ^ ^ 

Stock # 717 8 $26 66 F O B. Aodubwo 

SCHMIDT OPTICAL SYSTEM Block plastic body 
size 3 15/16' by 6‘k' PL 3 4' with amazing speed 
of F 0 9 Used In Navy ■ Infra Bed Bnlperscope and 
SlgnaUlng Units Oort cost $134 Ltmitr— 1 to a 
customer ^ „ 

Stock # 726 8 $6 66 PoslpoM 

OPTICAI BENCH KIT— (Not a War Surplus Item) 
Everything you need Including four Lens Holden 
for checking Focal Lengths and setting up Lens 
Systems 

Stock # M 8 •• 66 Postpaid 


WE HAVE LITERALLY MILLIONS OF WAR SUR- 
PLUS LENSES AXD prisms FOR SALE AT BAR- 
GAIN PRICES WRITE FOR CATALOG 'S — 
SENT FREE. 
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Mirrorc for Cameraa, Range Fhulera 
and other optical inatrumenu, 

Wrka for FRBB PtUCB U8T 

THE PRECISION OPTICAL 00. 

INI Utt lUr. StrNt, N. Y. 18, N. Y. 


TELESCOPE' 


M^ERS 


QuaUtjr maiartali 9t tha RlOKT kind 
C* Kit -^lan atoakvaa pitch roOfa and 
Inatruotlona , 10 00 

H0BBY6RAFS— iNFORMATtON^lNSPCCnON 
Hobbmmf iS-DUfonalt and Supporta 104 
Wa oawr you tha banaflt oC our M yeara or 
anaiianoa at thii hobbr Fraa pcloa Ikt 
aJm MPUret. U Harvard 8t , 8(uincMt, Vt 


ASTRONOMICAL 
OBJKCTIVKSa OCULARt 
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Instruments Designed to 
Your Specificotiotts 

Write for Descriptions and 
Price List 

IRANOON lOlENTinO DEVILOMIIIIT 

A Naw Tork Corporation 

P O* Boa B5 AAoivama, Naw Yavk 


REFLCCTINO TELESCOPE KITS 
OUR SPECIALTY 

PARABOLIC PTRIX UIBRORS madf to Ordar 
Dorreotly fl^rad. poUahad and parabollMd Praolaa 
worknutfiahlp ruarantead Frteas on rOouMt 
WX DO POLI8HINO PARABOLIZINO AND 
ALUMnnSINO 

Band for PRCB ILLUSTRATED CATALOOUB 

M. CMALPIN OPTICAL COMPANY 
O. P. O. Sox 207, Now York, N. Y. 
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A Popular Illustrated 
Astronomical Monthly — 

Par amataur aatraaouata — aaw ttae 
ckafta, Glaaakica for talaacoea atakopa, 
Ma fot obaanrara, md calaafial phocoa 
Star ckacta far N. and S. Hao^t aph a c aa 


#3 00 a yaar, domaartci $3 90 in 

and pBi»>ABaarican Ualoni #4 00 forofea. 
Skuda enpr, 90 cants Seat^ on raquaaL 

MV nilLIMINI MtmATIMI 

Kuvnrd ObMrvmocr, CawbrMea M, Mata. 


to this mir-ipkoed design, 1 have ro- 
computod my Clgrk«t3n;>t objoctiya to 
be made with CiThemee 'Brothers*^ glass 
speclfled in Figure 4^ The glass k ob* 
tainable thztnigh the American Agents, 
The Ednal Company, Inc, 95 Madison 
Avenue, New York. 

**This objective design was subjected 
to a care^ trigonometrical trace of 
two rays dirou^ both the axial and 
rim regions Sjdierical and chromatic 
aberrations have been reduced to zero, 
or practically so I was unable to satisfy 
fully both sine snd Gauss conditions 
simultaneously, due in all probability 
to the form of the objective rather than 
to the glass selected, but the residuals, 
as shown In the specifications, are con- 
siderably smaller than the amoimt that 
can be tolerated in thk type of lens 
when used for the purposes indicated 
A sligdit increase in separation would 
satisfy entirely the Gauss condition but 
other more desirable corrections would 
be slightly upset The chromatic differ- 
ence of magnification on the axis, now 
roughly —0 ODSS", would be slightly 
enlarged, while the error against the 
sine condition, now + 0 0023'', would 
be mcreased. The corrections as they 
stand are probably of astronomical 
grade although not so claimed The 
highest class of terrestrial objective is 
claimed 

'T have not actually constructed this 
particular Clark-type objective with 
these specified English glasses, although 
a sunilar objective has been made with 
French glass to specifications not so 
perfect as those given here Splendid 
results were achieved, as previously 
stated, and no reason is seen why this 
recomputation for English glass should 
not prove equally go^ Judging from 
past experience, and relying on the 
accuracy of the computing machine, I 
am convinced thk objective will fully 
satisfy those amateurs who may choose 
to make for themselves a fine spotting 
telescope from those specifications 

‘‘After long and careful study of 
this design 1 am forced to conclude that 
the perfection attained in the original 
Clark air-spaced objectives was due 
more to the magk touch of Lundin, the 
elder, than to the exact science of pure 
mathematics My air-spaoed objective, 
when made to specifications, will prove 
to be highly acceptable If we have 
the necessary skills we may hope to 
satisfy both the sine and Gauss condi- 
tions by figuring the fourth surface 
slightly. Perhaps, with diligence and 
patience, we, too, may attain the high 
degree of p^ecUon seen in the mas- 
terly work of Lundin” 

Doctor D Everett Taylor, WilUman- 
tic, (Connecticut, has made the valued 
suggestion that the tcleiG<^ be 
equipped with a roof prism Inverter for 
terrestrial use, also that the surfaces 
be given a coating of fluoride, whldi 
should add much to resolving power 

Any reader who undertakes thk 
objective k invited to keep in touch 
vrith (Colonel Lefwi# or wl^ thk de- 
partment, or both— though progress re- 
ports to either one are uely to be 
seen by the other since thk department 
similarly ke^ in dir«ct-m^ touch 
with numerous readers everywhere 
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our line of talMcopes and a c c es to 
rise. Thgss Instruments, designed and 
built by Robert Mogey, are of the 
finest ki quality and workmanship. 

JANAN INSTRUMENT CO. 

7« INTMHAVIN AVI, nAINnilO, N. J 
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STILL IS — “It IS characteristic of the times that there should 
be a growing disposition, just now* to inquire into the work- 
ing of the patent laws of the country The progressive spirit 
which prompts the inquiry is, on general principles, com- 
mendable At the same time it should be borne in mind that 
the question of a change in existing laws should always be 
approached in a guarded and conservative spirit, especially 
when it affects a branch of our laws like that relating to pat^ 
onts, under which such splendid results have been achieved ** 

LIGHTING PLANT — “The Westinghouse Electric and Manu- 
facturing Company has received from its European company 
notice of the award to it by the Metropolitan Electrical 
Supply Company of the contract for a large electric lighting 
plant to be installed In London The apparatus will be of the 
multiphase type, involving the use of the Tesla patents *’ ^ 


havaor of each variety of paint It was necessary to get 
ridt not merely of the old paint, but also of rust and scale, 
and the consulting engineer of the board decided this result 
teuld only be secured by the use of the sand blast. The 
is compressed by two IngereoU-Sergeant machines, which 
deliver to a receiver which has a capacity of 30 cubic feet 
Hie nozzle is 8 inches In length with a 0/16 inch opening, 
and is made of chilled iron, with a view to resisting the 
abrasion of the sand The speed of the mixture of sand 
and air is about 300 feet per second “ 

GOLD VERSUS COTTON — “While the few lucky miners who 
1iave reached the Klondike are digging for the gold in the 
irozen ground of their Arctic homes, and stories of the 
wonderful richness of the mines are published to agitate a 
world of readers, a different kind of a gold mine is being 
worked in another fairer and warmer part of our country, 
where the sun shines eternally and the conditions of life are 
all that one could desire for comfort and pleasure The 
great cotton crop of the Southern States is worth several 
Klondlkes, it yields profits to hundreds of thousands of 
toilers, and enriches our country by many millions of dol- 
lars Our exports of cotton alone amount to more than the 
njgrutput of all the gold mines of the world * 

EXPLOSIVES — “The ingenuity that has been exhibited of 
late years in the discovery and application of explosives for 
mining purposes has really been remarkable Not only 
has the number of factories more than doubled in 20 years, 
but the number of persons employed in them la now over 
10000, which shows an Increase of nearly 3,000 even during 
the last ten years “ 


PAVING — ‘•Since the asphalt street has come to be generally 
acknowledged superior, in essentials, to all others, the adop- 
tion of asphalt for paving purposes has become the rule in 
all of the more Important cities of the United States “ 


CABLE — “At its last session the Icelandic Parliament de- 
cided to accept the offer of the Great Northern Telegraph 
Company in Copenhagen to lay a submarine cable to Iceland 
ficiin the north of Scotland via the Faroe Islands” 


HATTERAS LIGHT — “The Lighthouse Board has sent out a 
notice that the dangerous Diamond Shoal off Cape Hatteras 
will soon be marked by a first class vessel bearing two 
powerful electric masthead lights and a fog siren that will 
blow a blast audible twelve miles in the heaviest weather” 

PNEUMATIC TUBES “ ‘Shortly after noon on the 7th in- 
stant the first section of the pneumatic postal tube service, 
which 18 now being mstalled in this city, was opened for 
regular service There are two tubes, each 8 Vi inches in 
diameter, the bends being made of brass and the straight 
sections of cast iron The interior surface is smoothly finished 
off to assist the passage of the carriers The air-compressing 
plant is located at the General Post Office, and a pressure of 
6 pounds to the square inch is employed for the present, 
though pressure and speed may be increased if desired” 

SAND BLASTING — ‘ The massive steel viaduct which carries 
155th Street across the terminal station of the Manhattan 
Elevated Railway has suffered very serious corrosion, as the 
result of the gases which are continually playing upon it 
from the locomotives of the road It has been decided 
to first thoroughly clean the steelwork by the sand blast 
and then paint it with eighteen different varieties of paint 
As limes goes on, a careful record will be made of the be- 
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TELEGRAPH NEWS — “The Louisville Journal is informed 
that House’s printing apparattis is to be attached to the bat- 
fcry of the electric telegraph in that city By this arrange- 
ment, the managers expect that they will be able to furnish 
copies of the President’s message for the newspaper offices in 
that city within five minutes after the reading of it by the 
clerk of the House of Representatives’” 

LABOR COMPETITION — “The employing and employed me- 
chanics are making active war upon the employment of con- 
victs, in the county penitentiary, m shoe making, and other 
business, at rates which defeat the fair competition of trade, 
and to take legal means to prevent it ” 

WATER PIPE — “The extent of water pipes now laid in the 
city of Boston is about sixteen miles, of which nearly a mile 
is pipe of 30 inches in diameter and more than half a mile 
including the mam pipe laid in Washington street is of 24 
inches The greater part of the residue is of 12 and 6 inches ” 

RAILROAD IRON — “There will be sixty thousand tons of 
railroad iron manufactured in this country during the pres- 
ent year, which will be equal in quality to any imported 
iron The value of this quantity, at present selling prices, 
will be upward of four millions of dollars” 
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A CRYSTAL THAT GREW FROM A SEED The large crystal tn the foreground ts an hOl (Ethylene Diamtne Tartrate) 
crystal It started front a seed (a piece of mother crystal) and tn three months grew in a slowly cooling solution to the size 
shown The small plate is cut from a large crystal, then gold plated for electrical connection and mounted tn x^acuum Culti- 
vated EDT crystals can do the same job as quartz tn separating the nearly 500 conversations carried by a coaxial circuit 


Crystals for 
Conversations 



At w\r’s fnd, the Bell System beji^an 
to buiid many more Long Distance 
coaxial circuits Hundreds of telephone 
calls can be earned by each of these 
because of electric wave fillers, which 
guide each conversation along its as- 
signed frequency channel key to these 
filters was their frequency-sensitive 
plates of quartz 

But there was not enough suitable 
quartz available to build all the filters 
needed Bell Telephone Laboratories 
scientists met the emergency with cul- 


tivated crystals Years of research 
enabled them to write the prescnption 
at once — a crystal which is grown in a 
laboratory, and which replaces quartz 
in these channel filters 

Now Western Electnc, manufactur- 
ing unit of the Bell System, is growing 
crystals by the thousands Many more 
I^ng Distance telephone circuits, in 
urgent demand, can be built, bccaasc 
the scientists of Bell Telephone Labo- 
ratories had studied the physics and 
chemistry of artificial crystals 


BELL TELEPHONE LABORATORIES 


EXPLORINO AND INVENTING DEVISING AND PEREECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONl SERVICt 
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MORI ON NUCLfONICS 

Recckt ground-breaking for new buildings at the 
Brookhaven National Laboratory (Long Island, New 
York), marked the beginning of construction of the 
'first peace-time atomic pile Here work will be 
press^ on fundamental research in engineering, 
chemistry, physics, biology, and medicine This 
newest pile, while not the largest, will be extremely 
flexible and well adapted to the experimental and 
research work for which it was designed 

Scientists at the ground-breaking ceremonies spoke 
at some length on *^acer” uses of the radio-active 
Isotopes which they plan to produce Moat widely 
publicized of such uses thus far are in the study of 
human-body processes, where radio-active isotopes 
are Introduced into the system, and in the investiga- 
tion of the arrangemwt of atoms in metals by adding 
tracers to the ingredients of an alloy while it is 
being made Just as &scinating— and perhaps even 
brooder in scope— sure the possibilities of adding 
tracers to fertilizers and thus gaining invaluable 
Infonnation on the effect of various fertilizer in- 
gredients on plant growth, tremendously increased 
productivity of cultivated areas are a prospect 
Closely allied are the projected uses of tracers in 
determining the diets whi^ will produce the most 
beef and pork from cows and pigs in the shortest 
space of time 

On other aspects of nucleonics, Dr Arthur H 
Compton, Chancellor of Washington University and 
noted physidit, has this to say about the enormous 
importance of electrical power production through 
utilization of nuclear energy ‘Tt will make possible 
the spreading of industry into regions far from any 
supply of fuel New territories will be opened 
New areas will be made available for growing pop- 
ulation How soon will this come’ My own estimate 
is that it will be hardly ten years before those 
responsible for establi^ing new power installations 
will, m some cases, consider uranium as a serious 
competitor with coaL It may be a generation hence 
before the total uranium power production will com- 
pare in magnitude with that from coal " 


SOLID FLUIDS 

F LUZD-CATALYTic cracking of petroleum has become 
of Vital importance to the production of gasolme 
Essentially the process depends upon the use of cata- 
lysts reduced to such a state of fineness that, sus- 
pended m a stream of gas flowing upward, the solid 
catalysts behave like fluids and can be controlled in 
the same manner as if they actually were fluids The 
flexibility of the fluid-catalyst process gives excellent 
temperature control end intimate contact between the 
catalyst and the material being processed An added 
advantage is the ease with which the catalyst can be 
revived. 

Now the fluid-powder technique is being expanded 
It is being applied to the burning of limestone to miike 

MS 
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lime, to the manufacture of fuel gas from coal, to the 
production of coke from powdered coal, and to similar 
operations The characteristics of the process are such, 
and its advantages are so great, that It is certain to 
find broad applications throughout the chemical in- 
dustry 


GLUi RfPLACIS RiVm 

Inbicativk of the almost unbelievable advances m 
adhesives is the recent announcement by The B. F 
Goodrich Company that a cement has been perfected 
which can be used instead of brass rivets to fasten 
bning to automobile brake shoes. Further, it is 
claimed that this new cement (the formula is still 
secret) has more than twice the shear-resistance of 
conventional rivets Still further, it permits use of 
the lining right down to the shoe instead of only to 
the tops of the rivets, which practically doubles the 
service life of the lining. 

When an adhesive can do a Job like this, it really 
opens cement horizons unlimited* 


UGHT-WilGHT WOOL 

Ausitralia, land of the kangaroo (for mammllian 
curosia) and of the sheep (for crass export commer- 
cialism), IS experimenting with spider-web-light 
woolen fabrics as possible commercial competitors 
with silk, rayon, and nylon These feather-weight 
cloths are reported as being woven from woolen 
thread so thin that it cannot be handled alone, it must 
be combined with a material that gives enough 
strength to withstand the weaving process and which 
can later be dissolved, leaving a wool structure 
claimed to be softer, warmer, and more sanitary than 
silk Ihose who have a leaning toward fine wool in 
clothing will see here a brilhant spot on the textile 
industry horizon 

STRAWS IN THI WIND 

T gAT more efficient tools can lead the way to a 
sounder national economy, through a high level of 
p^uctivity, will be amply demonstrated at the 
Boston convention of the American Society of Tool 
Engineers to be held late In October. . Commercial 
PMsibilities of obtaining oil h:om shale are being 
proved in a Colorado pilot plant Electrical utilities 
will spend a bllUon dollars a year for the next five 
years for plant additions. High-grade castor oil for 
industrial uses Is being produced from Oklahoma 
castor beans. 
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18,000 Ways to 

FIGHT FRICTION 

Reducing to a Minimum the Friction With 
Which Our Entire Civilization Moves, Boll 
end Roller Bearings of All Types and Sizes 
are Mojor Contributing Factors to the 
Super Speeds Which Charocterize This 
Age Continuing Reseorch is Yielding 
Better Materials ond Better Lubricotion 
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By H. O. Smith 

8«or«tary of tho Anti Priotion 
Btaring Manufaoturera Astoolatlon 
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A pproximately 250 million ball and roller bear- 
mgs were produced in the United States last 
year to carry on a war that never ends 
This is the war against friction, the deadly enemy 
of all movements and it has been in full swing ever 
since that day when some forgotten man of antiqiilty 
first hacked out a crude wheel and attached It to an 
axle 

Some idea of the importance of the modem anti- 
friction bearing can be gained from this fact If all 
the ball and roller bearings were suddenly removed 
from every kind of machinery, life in big cities would 
be reduced to the level of a medieval fortress town 
Famine, plague, and complete isolation woidd result 
because virtually all forms of power transmission, 
communication, sanitation, and transportation would 
cease Throughout the world, modem dvilization 
itself would come to a grinding halt 
The science of fighting friction can be reduced to m 
simple fundamental It is the Job of changing sliding 
friction to rolling friotiom Pushing a heavy book 
across a table illustrates the principle of sliding 
friction. If marbles are put tmder the book, sliding 
friction has been converted to rolling friction. A 
feather touch will then start the book moving 
In the early stages of the industrial revolution, 
the plain bearing or stationary bushing met the needs 
of higher speed and longer life in turning parts— up 
to a point The point was that speeds of things could 
be increased only in direct ratio to improvements 
in bearing metallurgy and lubrication M^em tech- 
nology and the present age of super speeds waited on 
the development of beaxings t^t would eliminate 
the rubbing friction of a moving part against a sta- 
ti6nary one and substitute rolling friction The solu- 
tion came less than a century ago and at once 
removed many of the barriers to high speed, at least 
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as far as the revolving parts of machmeiy were 
concerned 

Today, most machinery which must carry heavy 
weight or travel at high speeds depends on rolling 
friction, which is the closet man can come to no 
friction at all Shafts, pulleys, pivots, axles, wheels 
— vital turning points— are protected by a ring of 
steel rollers or balls No matter how complicated, 
no matter what technical refinements have been 
added, the anti-fnction bearing is basically this an 
outer ring or lace in which a specified number of 
balls or rollers ride, a retainer or cage to keep the 
balls or rollers from falling out, and an inner ring 
to hold the shaft 

Most of the high speeds of the 20th Century are 
taken for granted For example, the average vacu- 
um-cleaner rotor spins at about 3000 revolutions 
per minute a speed that would have been impossible 
on the plain bearings of 100 years ago and impractical 
even with many of today’s plain bearings The differ- 
ence between the demands for speed and precision 


in the lust and second woild wars alone gave the 
rr^eib of anti-friction beanngs top pnoritv m 1941 
— the enemy s plants as taigets our own as main- 
spiings of production Thus the two most histone 
ail raids, fiist Schweinfurt and then Hnoshima were 
aimed at the heart of enemy bearing centers 

18,000 TYPES AND StZES- Because there is such 
a great variety of anti-friction bearing from which 
to choose (18,000 types and sizes), the basis foi 
bearing selection is often difficult for industrial ex- 
ecutives and engineers as well as for students to 
understand And because the application of anti- 
friction bearmgs is expanding at an enormous rate 
in |ill industries, a basic understanding of the various 
types and their functions becomes increasingly im- 
portant 

Consider, for example, the choice which confronts 
the designer or draftsman with a bearing pioblem 
He can have angular contact beafings for thrust or 
combined thrust and radial loads, double row ball 



Typat af aatl-friattati ball baarlata. A, alagla rowi i, Aaabla rawi 0i radial thmstt D* daplax witb faaaa graand far aaa In 
palrai Et aaap ring (aaaA bafti wHb and wHbaat sblaMalt F, shlaldad (iblalda may ba aa altbar aaa ar batb aMaa)t Qi 
alagla aaal (lulad baariap may bava shIi aa batb aldat* ia wblob aaia tbiy ara wldarli H« talf allatagi K ball tbruat 


ISO 


OCTOftER 1947 


SCIENTIFIC AMERICAN 



JKLM NOPQRS 

Tyim of aiitl frJotfon rolUr btarfnp. J, ttral(ht| loporablo aiitir Hnfi K| strolcfct rolltr, footr riafi L| 

stralgkt rolltr, ntn-ot^rablt| M, laptrad rollori N, taparod rollor. doubla row, ad|astablo throufh oonoo or eapst 0, barrol 
rollon Pi barrol rollor, doablo rowi Q, oonoavi rollori ft, ooneavo rollor, doubio rowi S, noodU, oomotlmoo with soparablo Innor rlap 





ball bearing, loo, to take up thiust Tbe largest steel 
mill healings for presses aie uivanably roller types 
On the other hand, in instruments which must func- 
tion at high speeds and have loom for only the 
smallest type of anti* friction bearing, ball bearings 
are the single choice 

BALL-BEARING TYPES — Ball bearmgs are gen- 
erally divided mto three basic groups (1) deep 
groove bearings, used chiefly to support radial loads 
m a diiection normal to the shaft axis, (2) angular 
contact bearings which are employed to sustain com- 
bined ladial and thrust loads, and (3) thrust bearings 
which cairy purely end-thrust loads In the first two 
types the component parts consist of an inner ring, 
an outer ring, and a retainer (sometimes called a 
separator or cage) which is used to space the balls 
apart Where the bearmg is called upon to sustain 
extremely heavy loads at very slow speeds, a full row 
of balls without retainers is occasionally used The 
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bearings, Conrad, oi maximum type, roller bearings 
dr roller needle bearings with or without self-aiming 
features, and so on 

In unraveling these seeming mysteries, it should 
be understood that there are relatively few instances 
m which basic anti-friction bearing types are not 
interchangeable Thousands of borderlme cases exist 
m industry where conditions of load and speed, and 
other factors, permit a choice between ball or roller 
bearings And even where one bearing type seems 
clearly indicated, special designs or additions may 
make substitution possible Three different makes pf 
machine tools of similar design may each resp^- 
tively use a ball bearing, a straight roller bearmg, 
and a tapered bearing ih the same function 
Railroad Journal boxes are an exception All use 
roller hearings; although one type incorporates a 
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raceways of the inner and outer rings have curva- 
tures which conform closely to the curvature of the 
baUs, so as to provide the maximum load carrying 
capacity However, the raceway curvature is slightly 
greater than the ball curvature to reduce the fric- 
tion between the ball and the sides of the raceway 
For increased radial load capacity, ball bearings are 
sometimes made with two rows of balls, each row 
having its own retainer Another type of ball bear- 
ing designed to compensate for mlsalinement of the 
shaft with the housing has two deep raceways in the 
inner nng with the outer raceway of spherical form, 
the center of the sphere coinciding with the shaft 
axis The outer ring is therefore free to aline itself 
as required, without binding the balls in any way 
The load carrymg capacity of such a bearing, how- 
ever, IS limited due to the small contact between 
the balls and the outer raceway 
The range of speed at which ball bearings rotate 
varies from an almost imperceptible movement as in 
instrument gimbals to speeds of 100,000 revolutions 
per minute when used in small grinders employed in 
making dies In both extremes of speed, the highest 
degree of precision and smoothness of the raceways 
and balls is required. For contmuous high-speed op- 
eration, retainers are frequently made of phenol- 
impregnated composition, accurately machined for 
good balance This material is light in weight and 
requires bttle lubrication, although it cannot be used 
at temperatures higher than 250 degrees, Fahrenheit 
For moderate speeds, steel retainers formed in two 


halves and nveted together are satisfactory, and the 
majority of bearing retainers are of this type How- 
ever, retainers are sometimes machined from bronze 
or aluminum tubmg, the latter material being de- 
sirable for aircraft bearings because of its light 
weight 

Thrust ball bearings are usually made up of two 
plates or washers between which the balls rotate 
The washers ordinarily have grooved raceways, al- 
though Bat ungrooved washers are sometimes em- 
ployed for light loads One washer is mounted so as 
to rotate with the shaft while the other is stationary 
Retainers of machined brass or pressed steel are gen- 
erally used to separate the balls The speed at which 
thrust ball bearings may be rotated is limited be- 
cause of the centrifugal action which tends to force 
the balls outward, causing wedging 

ROLLERS AND THEIR USES - Cylindrical roUer 
bearings are designed mainly to carry radial loads, 
while tapered roller bearmgs and those of barrel and 
hour-glass form will withstand end-thrust as well as 
radial loading For low speeds, cylindrical roller bear- 
ings having rollers of a length several times their 
diameter may be used, but where speeds are higher, 
bearings having rollers of the same length as diam- 
eter give the best results When made to extreme 
precision, such roller bearings may be operated at 
speeds which approach those obtainable with ball 
bearings. Another form of cylindrical roller bearing 
employs a full row of rollers of exceedingly small di- 
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ameter, the roller diameter being about one eighth 
the length These are called “needle” i oiler bearings 
and they are used chiefly for slow speed or oscillating 
applications In many cases they lun directly upon a 
hardened and ground shaft, thereby dispensing with 
the usual inner ring 

Tapered roller bearings are made up of tapered 
rollers with a length about twice their mean diametei 
The elements of the cone of each roller, when ex- 
tended, meet at, one point on the axis of the shaft so 
that true rolling is obtained without slippage The 
rollers are restrained from moving outward by a 
flange with which the outer ends of the rollers are m 
contact The angle of the cone through the axis of the 
rollers vanes in degree, being larger for applications 
where extra heavy loads are to be carried 

Self-aiming roller bearings, designed to operate 
under conditions of misalinement, have one raceway, 
either the Inner or outei, which is spherical in form 
and which conforms to the shape of the rollei s Beai - 
mgs employing rollers of Darrel shape have the outei 
raceway spheiical while those using hour-glass 
shaped rollers have the inner raceway spherical 
In both types the center of the sphere lies in the 
shaft axis Flanges on either outer or inner ring aie 
used to guide the rollers 

LONG SERVICE, LITTLE WEAR - Anti-fnction 
bearings, properly lubricated and adequately pro- 
tected against dirt and foreign matter, will show no 
appreciable wear even after long periods of service 
On the other hand, plain or sleeve- type hearings 
usually are shorter lived Anti-friction bearings can 
be replaced as complete units, ready for immediate 
service, requiring no special filing, scraping, or fit- 
ting operations Ball beat mgs m particular and also 
many types of roller bearmgs are made to established 
standards of exterior dimensions which are in use in 
Continental Europe and m the Western Hemisphere, 
so that bearing units are obtainable almost anywhere 
throughout the world, should replacements be needed 

In recent years there has been an increased use of 
completely sealed anti-friction beanngs, particularly 
in units where low manufacturing cost is essential 
These have flexible leather or felt seals or closely 
fitting, non-rubbing metal seals at each side of the 
bearing The seals retam the grease as originally 
packed mto the bearings, and keep out dirt and 
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foreign matter With the highly developed bearmg 
greases now available, pre-packed bearings have been 
known to opeiate under normal conditions for three 
years or more without requirmg re-lubrication 
Over the years, the industry has added nuuiy new 
types, shapes, and forms to the original straight roller 
and standard ball bearing to answer specific needs 
Stack beanngs in which several rows of ball bear- 
ings are merged together were an outgrowth of 
World War II and the needs of the aircraft mdustry 
The needle roller bearing is likewise a comparatively 
recent development in which slender rollers of un- 
usual length are used for various types of shafts 
From the original roller bearmgs have also come 
barrel roller bearmgs — all of them tending to give 
the industry greater versatility 

At present, the major research m the anti-fnction 
beating industiy centeis around four major goals 
Better lubiication, improved steels, increased 
straight-line precision, greater standaidization In 
production of quality steel, the mdustry’s record is 
so outstanding that it has given to jet plane research 
one of the few steels suitable to withstand the blast- 
furnace lempeiatuics of jet engines Likewise, its 
lesearch in lubiication has gone beyond its own 
pioblem and contributed knowledge and know-how 
to better greases foi other moving parts 

Anti-fnetion bearmg manufactuiers believe that 
the field of expansion foi then products is virtually 
unlimited — that the saturation point is nowhere in 
sight and that it will not be leached until there is 
no longei a need foi high-speed turning parts, dura- 
bility, and trouble-fiee maintenance m machinery of 
all kinds 
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sleeping Beauty 

of Industry 


Silver, Long Tied to Currency Volues, Con 
Become the Foir- Haired Boy of Industrial 
Engineering Metals Its Mettle Hos Alreody 
Been Proved in the Brazing, Electrical, and 
Chemical Fields Future Expansion Will De- 
pend Upon Price ond industry's Attitude 

W HEN FINE Sliver got down to 60 cents a fine 
ounce (about $9 00 an avoirdupois pound), 
dozens of engineers rubbed their eyes, reached up on 
their shelves for the blue -prints of plans which had 
been gathering dust for years 
At this price silver could be fabricated into many 
products at prices competitive with the high-alloy 
types of stainless steel If the pi ice were to go still 
lower then any number of industrial uses of silver 
might become commercially practical And since 
there are some industrial uses for which silver is 
nearly mdispensable, no matter what its price, quite 
a few industrialists could see money which had gone 
for high priced silver made available for higher wages 
to labor 

Thus was resumed an engineering struggle which 
has been gomg on for centuries excepting when in- 
terrupted by wars 

Mankind always has taken an ambivalent (cock- 
eyed) view of silver Seen out of one eye, silver is a 
basis of coinage, an article of costly table-ware and 
of jewelry, a by-product of copper and other mining, 
therefore, its price must be kept artificially high 
Glimpsed from an eye which the actions of govern- 
ments have kept blackened for centuries, silver is 
a metal which has more on the ball than any other 
with the possible exceptions of iron and copper and 
therefore ought to be priced as low as the law of 
supply and demand will permit Up until now, man- 
kmd has been unable to make up its mind But in- 
dustrialists are hoping 

Weather making is one of the uses for which the 
silver price would make no difference There has 
been plenty of pubhcity about dropping dry ice into 
clouds to cause snow or rain stqpna but not so much 
about the fact that silver lodiM ^JUlb<louhtedly would 
do the job much better 

FLOOD CONTROL Scientists have calculated 
that, if the entire United States could be found 
blanketed by clouds at the same time, then only 2(X) 
pounds of silver iodide blown into the air from se- 
lected points on the terrain could cause simultaneous * 
rain over every square foot of our nation. With silver 


By Edwin Laird Cady 


iodide dispersed from airplanes, heavy storms might 
be broken up before they got well started, flood 
waters might be made to deposit themselves on arid 
desert regions before they got a chance to concen- 
trate and swell the rivers 
Silver brazing (^*hard soldering’*) is another use 
which will find some employment almost regardless 
of silver price A silver brazed joint between most 
metals is second only to 100 percent welding in 
strength, and between some metals is stronger than 
welding The juncture is corrosion resistant and a 
good conductor of heat and electricity To counter- 
balance the high cost of the silver in the braze alloy 
there are such savmgs as the avoidance of the cost 
of^machinmg fillets and grooves ahead of the braze, 
the elimination of final or “clean up” machining 
after brazing, the extreme ease of handling which 
lends Itself Ideally to induction heating or automatic 
gas torch heating or furnace or even salt bath braz- 
ing, and the low temperature (as low as 1140 de- 
grees, Fahrenheit) at which the work may be done 
But wide spread as the possibilities of production- 
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line Mvinga may be, there still are thousands of uses 
of silver solder which will become economical only 
when the price of silver goes still lower 

SILVER LININGS — On the fence In the price matter 
is the use of silver linings for chemicals and foods 
processing equipment 

Such silver linings have a great deal to offer Any- 
one can find as many chemist*s opinions as he wishes 
regarding the question of whether or not silver ever 
oxidizes at temperatures below its molten state, but 
certainly it does not oxidize very much and if at alL 
then only at very narrow ranges of temperature It is 
not dependent, as are the stainless steels, upon a 
tbin layer of oxidation to inhibit further oxidation 
and so it does not present an oxidized surface to 
liquids with which it is in contact 

There are other advantages of silver linings Silver 



is the number one metal as a conductor of heat and 
electricity, it thus can contribute much to heating, 
cooling, and electrical processing Silver is one of the 
most readily self-healing of metals if attacked chemi- 
cally at porous areas It can be electroplated oa a 
surfacei rolled to a highly homogeneous wrought 
metallurgical structure, and thus used as a thinner 
protective cladding than almost any other metal And 
it is highly resistant to most acids and a long list of 
other corr<Mive chemicuds 
A price-wise argument concerns the value of the 
silver lining as an investment Many a chemicals 
house has bought huge silver-lined kettles and vats, 
extensive installations of silver-lined faucets and 



Parts sat up for mats fluxing and allvar braxing 
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pipes, with the idea that when the equipment wore 
out the silver linings would be money in the bank 
On such a financial basis depreciation need be 
charged only on the iron or other common metal 
parts of the equipment, only interest on the invest- 
ment being charged against the silver More than 
one company bought silver-lined equipment during 
the depression, scrapped It during the war, and got 
more for the silver linings than the complete equip- 
ment had cost 

Let the price of silver go down severely, and many 
a brand new depreciation entiy will appear on capi- 
tal equipment books 

And yet, as always, there is the opposite picture 
of highly valuable contributions of silver if the price 
goes down The oligodynamic use is an example 

IONS HUNT MICROBES ™ “Oligod>narmc’* means 
in simplicity, that a silver lining on a vessel has the 
ability to shoot silver ions into the liquid within the 
vessel, and these ions will go hunting for microbes 
the way old-time privateers used to hunt down 
enemy merchant ships 

Industry does not know as much as it would like 
to about this oligodynamic business The price of 
silver never has been low enough to warrant much 
commercial development Research has indicated 
that the ions may not be too effective against the 
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kinds of microbes which are high In protein or are 
protected by devices which under the microscope 
look like long hair But research also shows that 
plenty of other kinds will be reduced to the minimum 
in the liquid contained in a silver-lined vessel And 
if the action is effective it keeps on being effective 
for a long time A water glass which has had only a 
tiny bit of silver in it can be refilled again and again 
and enough of the silver will cling to the glass walls 
so the ions will continue to shoot out, killing the 
microbes at each re611ing 

Cans for orange juice, for malt beverages, and other 
liquids have been given extremely thin silver linings 
and found effective for long period storing and ship- 
ping Pasteurization, which reduces the palatability 
of some liquids, may some day be eliminated m this 
way But these benefits will be commercially rare 
unless reduced prices of silver make them practical 

The electrical uses of silver offer another cost 
dilemma Silver contacts are highest in electrical 
conductivity, conduct heat away from contact sur- 
faces and thus tend to prevent troubles from over- 
heating, are not oxidized by the ozone which so often 
is present withm electrical equipment If corroded 
they are likely to form compounds which are high m 
electrical conductivity and therefore the corrosion, 
damage is slight In many cases, no substitute for sil- 
ver contacts is considered, almost regardless of price 

Silver brushes in electric motors, even when the 
silver be mixed with carbon, have an ability to im- 
part an extremely thin silver coating to rotating parts 
against which they bear This coating has virtually 
the same conductivity as silver, of course, and there- 
fore the voltage drop between the brush and the 
mating surface is very little Aside from other ad- 
vantages, this property alone has caused wide-spread 
use of silver in brushes 

SILVER OFTEN LESS COSTLY - Many an engi- 
neer has been astounded to learn that, kilowatt 
for kilowatt of capacity, silver often is a less costly 
form of electrical wiring than is aluminum And the 
fact that silver can be fastened to spring steel parts 
without drawing their spring tempers, and hard or 
soft soldered to almost any metal, offers advantages 
of fabrication coftts which electrical device makers 


• LOOKING AHEAD • 

New views of stiver os on industriol metal 
Exponsion of silver brozing Silver- 
ploted vessels replacing pasteurization 
process More uses in electrical in- 
dustry Better magnets A chang- 
ing ottitude toward quoting silver's price 

can t ignore But with all this there is many an 
elect r ( al need which silver cannot meet unless price 
goes 4 )wn ^ 

Mat ts are an example An alloy which contains 
about percent of silver can be made Into a per- 
manent ignet which cart be much shorter in length 
than an> ‘ther magnet alloy for the same flux But 
in spite o* the obvious savings in space and weight 
to be obtained with this alloy it is recommended only 
for “speciar^ uses, the other alloys being more eco- 
nomical for the majority of purposes 

Silver as a lining for bearings Is high in lubricity 
and embeddabillty, does not melt readily, can con- 
duct away the heat of friction Silver as a catalyst is 
highly valuable to the chemical industries Silver as 
an alloying ingredient in metals can promote machin- 
abihty and add to corrosion-resistant qualities Silver 
IS the most weldable of metals, when methods are 
perfected for welding at room temperature and by 
means of pressure and time alone, the first metal to 
be used will undoubtedly be silver Silver as a chemi- 
cal ingredient is irreplaceable for many uses 
In the face of all these advantages mankind has to 
make up its mind whether to turn silver loose on the 
open market or keep it tied to currency values But 
in the present industrial picture perhaps the greatest 
need is to quit quoting silver on the basis of ounces 
“Nine dollars a pound’* sounds like an industrial 
metal, “sixty cents a fine ounce'* has the ring of a 
jewelry or drug store purchase 
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Surfoce Coatings With Bases of Silicone 
Resms Possess Many Seemingly Impossible 
Combinations of Opposing Qualities 


By James R Pafferton 

Engineering Section, Reein and Insulation Materials 
Division Chemical Department 
General Electric Company 


A SINGLE Silicone paint may lesist both high and 
low temperatures, may withstand exposure to 
both acids and alkalies, and may be hard as well as 
flexible And it is this combining of such apparently 
opposite characteristics in a single paint that holds 
the secret of the growing imi>ortance of silicone 
paints 

The silicones are characterized by an unusual 
inertness to physical and chemical change over a 
wide range of conditions This inertness can be at- 
tributed to a basic chemical structure of recurrent 
alternating atoms of silicon and oxygen, a structure 
similar to that existing in glass and quartz^ The 
flexibiLly, toughness, and workability of the sili- 
cones come from built-on gioups of caibon and hy- 
drogen atoms All of this is in maiked contrast to the 
less inert but more familiar hydrocarbon structure 
based on chains of cai bon atoms 
Today’s silicone products range from gases and 
volatile liquids thiough oily fluids and greases to 
plastic resins and elastomers And it is these resins 
and elastomers that are attracting great intercff 
as bases for paints, lacquers, enamels, and similffr 
types of surface coatings 
In making finishes and coatings with these sili- 
cone resins, the same equipment and techniques as 
used with other binders may be employed Pigments 
are dispersed in them with ball or roller mills, metal 
salts such as those of cobalt, iron, or zinc are added 
to catalyze curing, and common aromatic and ali- 
phatic solvents thin the resulting mixtures for more 
convenient application 

The coatings may be applied by spraying, rolling 
dipping, or knifing Then for the most satisfactory 
results they should be baked or cured at 400 de- 
grees, Fahrenheit, foi 30 to 60 mmutes As yet no 


entirely satisfactory air-drying silicone paints have 
been designed, unless baked, they are lacking in 
toughness, adhesion, and weather resistance 
It might be said that the finishes made with sili- 
cone resins possess many of the desirable charac- 
teristics of both vitreous or porcelain enamels and 
organic polymers Fortunately, this end result is ac- 
complished without an outcropping of the undesir- 
able characteristics of the individual members, as 
so often happens with blends of other resins 

RESISTS HEAT, KEEPS FLEXIBILITY - While sili- 
cone enamels will not withstand as high tempera- 
tuies nor provide as much abrasion-resistance as 
porcclam enamels, they do permit the attainment of 
new levels of heat- resistance along with flexibility 
They may be exposed to 500 degrees, Fahrenheit, 
for months will little or no change m color and gloss, 
and with only a negligible loss of flexibility and ad- 
hesion Some types may be held at temperatures of 
bOO to 700 degrees, Fahrenheit, for several hours, but 
at these temperatuies there is a gradual loss of the 
resm through volatilization Beyond a certain pomt 
in this loss, the film has lost enough binder to be 
buttle, and may crack from shrinkage Color change 
does not accompany this film failure 
Theimoplasticity, or softness when hot, is an ob- 
jectional trait of the more heat-resistant organic 
finishes Thermo-cured silicone enamels are mark- 
edly superior in this respect, even though they do 
not have the abrasion resistance at high temperatures 
that porcelain enamels possess And these same sili- 
cone enamels retain their flexibility and adhesion 
at temperatures as low as 60 degrees below zero, 
Fahienheit To attain this with other tyiics of mate- 
rials, usually a sacrifice m hardness at normal tem- 
peratures must be accepted 
The semi-morganic nature of silicone resins would 
be expected to display itself in low flammability and 
lesistance to burnmg This is so, but to varying de- 
grees, depending on the content of orgamc modifier 
Generally they will burn when in contact with a 
hot flame, leaving a residue of silica, but It is difficult 
to set them afire with a lighted match 

RESISTS ACIDS, ALKALIES - General chemical 

resistance constitutes another silicone plus-value 
This is evaluated by applymg films on the outside 
of large glass test tubes which are then immersed 
in baths of various reagents at set temperatures 
Siheone finishes aie not affected by exposure for 
several hundred hours in 5 percent solutions of 
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caustic soda, or of acids such as hydrochloric, sul- 
furic, or nitric, at 100 degrees, Fahrenheit, but at 
their present stage of development they fail in a few 
hours in concentrated solutions Also, they strongly 
resist materials that they might encounter m kitchens, 
laundries, creameries, bakeries, breweries, and hos- 
pials — far example, such materials as fruit and vege- 
table juices, mayonnaise, mustard, vuiegar, cooking 
fata, soap, alcohol, lactic acid, iodine, and mercuro- 
chrome Another factor which cannot be overlooked 
in finishing equipment for many of these uses is 
whether the coating will support mildew and other 
fungoid growth Alone, silicones will not support 
such growth When mildew grows on them, it is be- 
ing supported by foreign material 

This brings cleanliness and Its maintenance to 
mind The silicone paints can be formulated to have 
a very smooth, slick surface to which foreign mat- 
ter does not readily adhere, and which can be easily 
wiped clean 

One practical application of this slickness is in 
coating molds to prevent molded articles from stick- 
ing For instance, bread pans coated with silicone 
varnish never need greasing to prevent the bread 
from sticking, these pans can be used for several 
hunc&ed bakings before they need re-coating Ap- 
parently this coatmg has no deleterious effect Its 
adherence to the pans is sufficient to avoid contami- 
nation of the bread, also, while the non-toxicity of 
silicone coatings has not been entirely established, 
there is much evidence of their being physiologically 
inert 

In the food canning industry there has long been 
a need for an improved coating which* will withstand 
exposure to the boiling water and wet steam used 
for sterilization It Is believed that silicone coatjngs 
will stand up well under these conditions Laboratory 
tests with samples suspended in the steam and par- 
tially immersed In the boiling water have been run 
for as long as one hundred hours without failure 

RESISTS WEATHER — Resistance to weather is not 
one of the least Important assets of silicone paints 


• LOOKING AHIAD • 

Exterior surface cooHngi urhich ora virtu- 
ally unoffected by weother Easily 
cleaned heat-resistant surfoces resisting 
chipping throughout a wide ronge of tem- 
peratures Automobile points far out- 
lasting those in present use Direct com- 
petition with conventional points 


Determining weather resistance is a long-time affair 
but preliminary evidence again attests to unusual 
inertness, and indicates a long life span graced with 
a lasting appearance of newness Several accelerated 
exposures of sihcone paints have gone four years and 
more with no apparent deterioration Control ex- 
posures of other durable coatmgs available at the 
time the tests were started already show consider- 
able failure Dependmg on the color, they have either 
chalked and faded or cracked and checked The sih- 
cone paints containing durable pigments still main- 
tain their original gloss, color, and film integrity 
Some of the softer types exposed in industrial areas 
have collected an adherent coating of atmospheric 
dirt and dust, harder types seem to have shed this 
dirt readily Many pigments which are considered 
unsuitable for outside use in other binders stand up 
very well in silicone resins 

The method of accelerated testing used for the 
above weather- resistance observations is as follows 
Steel or other metal panels are thoroughly pro- 
tected with a corrosion -inhibitive primer Then the 
pamt to be evaluated is coated over the primer, 
usually two coats are applied These finished panels 
are placed in specially designed outdoor racks so 
that the panels are at an angle of 45 degrees from 
vertical, and facing southward This position insures 
that a maximum of direct sunlight reaches the coat- 
ing Exposures are made m various geographic locali- 
ties to ascertain the effects of cold winters, hot 
summers, sudden drenching rains, seaside salt air, 
and mdustrially contaminated atmospheres These 
particular tests are being made in Florida and New 
York In addition, tests are being run in weather- 
simulating devices Results here are unusually good, 
too 

Weather resistance as shown by silicone paints im- 
mediately suggests their use on automobiles Until 
recently their tendency to re-dlssolve in high-test 
gasoline was much against this application, a careless 
service station attendant might overflow or spill 
gasoline and badly damage an automobile’s finish 
Now silicone paints can be designed to be suitable in 
this respect Also, these same paints will safely resist 
radiator antl-freeze mixtures, hydraulic fluids, and 
lubricants 

CURING IS PROBLEM— However, one of the im- 
portant requirements for finishing such products as 
automobiles has not been fully met by silicone paints 
so far This is the ability of the finish to be air-dried 
or baked rapidly at moderate temp>eratures. For re- 
finishlng us^ automobiles, an air-drying coatmg is 
desirable For production-line finishing of new 
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models, speed is essential, and some parts should not 
be subjected to temperatures above 250 degrees, 
Fahrenheit As mentioned above, air-dried silicone 
paints are not durable and relatively high baking 
temperatures must be used to bring out their superior 
qualities. Some success has been obtained with cur- 
ing at 300 degrees, Fahrenheit, but this requires the 
rather impractical time of two to three hours A tem- 
perature of 400 degrees, Fahi;enheit, is much more 
suitable for producing hardness and general re- 
sistance characteristics, at this temperatuie 30 to 60 
minutes is required Fifteen to 30 minutes at 500 de- 
grees, Fahrenheit, produces equivalent results 
With the advances that have already been made m 
speeding up the curmg of silicone paints, further im- 
provements will not be surprising It may be that 
even before this is published, modified resins will be 
designed and new catalysts discovered to decrease 
makmg temperatures and times by as much as one 
half, and air-drymg types aie theoretically possible 

PRICE LIMITS USES — As for most new chemical 
products, cost and limited production capacity are 
the main factors restraming silicone paints from wide 
general use today But there are many special ap- 
pheations where their present high cost of as much 
as 20 to 25 dollars per gallon is no barrier For ex- 
ample, m finishing stove, heater, and kitchen-range 
parts where heat-resistance is essential, and no other 
finish except porcelain enamel is satisfactory, it is 
economically desirable to use silicones The high 
application cost, the necessity of using special steel, 
the high rejection of imperfect pieces, and the diflB- 
culty of repairing damage with porcelain make sili- 
cone enamels more than competitive 
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There aie many other uses where the character- 
istics of silicone paints are desirable, but their present 
price is too high However, the additional manufac- 
turing facilities which will be completed this year 
should bring the cost to the level demanded for these 
uses Then there is also the type of use where other 
paints are satisfactory, or nearly so Here price is all- 
important, and possibly as long as ten years will pass 
before silicone paints can be used economically How- 
ever the time is not too distant when production 
experience and quantity production should ahne 
these new paints competitively with all others of 
good quality 
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IS 

Believing 


F rom the very beginning, when we began to mar- 
ket Pestroy DDT and Weed-No-More 2,4-D on 
a national scale, we realized our biggest single job 
was to educate our dealers and the consumer to the 
advantages and uses of these new scientific achieve- 
ments 

Last year millions of Americans laughed when 
they saw their neighbors walking around their yards 
spraying weed-killers on the lawn It seemed too 
fantastic to be true that you could spray weeds 
away It was this kind of resistance we faced whdn 
we marketed Weed-No-More No one could blame 
the consumer for his attitude Even many of our 
dealers doubted the claims we made for the product 
They were just as skeptical about our claims for 
DDT when we announced that we had a DDT 
product which would stay lethal for a period of 60 
to 90 days Our dealers wanted proof — and so did the 
consumer 

We decided the best way to prove our story was to 
produce a movie for each product, m which we 
could visually show the actual results of the prod- 
ucts in action Movies, we felt, had additional ad- 
vantages We could actually show our dealers and 
the consumer how and where to use the products, 
and we knew from Army reports that the retentive 
value of movies was far greater than that of the 
printed word 

Once this was decided, our next step was to select 
a studio Since the products dealt with new scientific 
developments which were comparatively unknown, 
we felt the studio which did our job should have had 
previous experience in this type of work The studio 
we selected (Jerry Fairbanks, Inc ) had a fine record 
m turning out two-reelers on scientific subjects 
which met with popular acceptance 
In presenting the story of the development of 
Weed-No-More we wished to make clear several 
important facts 1 That 2,4-D was the first positive 
advance in the killing of weeds since the beginning 
of time 2 That 2,4-D actually killed weeds — roots 
and all 3 That it was effective on hundreds of 
varieties of weeds 

TECHNIQUE USED — We solved the first problem 
by usmg cartoon strips which graphically portrayed 
man’s battle with we^ through the ages until the 
present day Proof the actual killing power of 
2,4-D was achieved by making delayed-action pho- 

MQ 


Industry Is Turning More and More to Mohon 
Pictures to Solve Tough Soles Problems Here 
Is How One Manufacturer Used This Graphic 
Medium to Break Down Consumer Incredulity 
in the Capabilities of His Products, end also 
to Present Instructions For Their Use 


By Carl Toll 

Q«noral Advortlting Director, 
The Sherwin WilHame Company 
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tographs at 15-mlnute intervals over a period of 
three weeks of a weed that had been treated with 
Weed-No-More The process was repeated several 
times to show the action on the most common weeds 
To give the story popular appeal, the whole film 
was woven around a family situation where the man 
in the house was delegated to weed his lawn by 
hand on a Saturday afternoon In disgust with the 
slow progress of tiie job, the husband, (Donald 
Woods) storms into the house and protests to his 
wife (Wanda McKay) that on Saturday afternoons 
“I play golf " On the golf course, Woods learns about 
Weed- No-More from the groundskeeper who is us- 
ing it on the fairway At this point, the technical 
pictures were stripped into the film The movie ends 
after Woods uses the product on his own lawn and 
IS amazed with the results 
The film on DDT, called “Doomsday for Pests” is 
principally a cartoon -type feature with real models 
commg on the scene when the many uses of the prod- 
uct are shown In dealing with insects, it was felt 
the cartoon -type lent itself to much better treatment 
of the subject Close-up photographs which give 
actual proof of the lethal effects of DDT wore also 
employed The scene is set in “Bugville” where it 
has just been announced that millions of insects have 
been wiped out by a Pestroy attack The bugs then 
lush to Bugville’s theater wheie they see a newsreel 
on Pestroy DDT The newsreel traces the develop- 
ment of DDT, its uses m the war, and shows with 
micrographic photographs exactly how it works 

CONCRETE RESULTS — Dealers throughout the 

nation were contacted upon completion of the films 
and told how to ordei prints for showing at their 
stores, or at clubs and fraternal groups in their com- 
munity The lesponse to the films has been so great 
and the word-of-mouth advertising so effective that 
today we have 350 prints in continuous use from 
coast to coast Our best estimate is that more than 
1,000,000 have seen the films since their release eight 
months ago The real proof of their effectiveness can 
be judged in two ways Did they make our dealers 
better salesmen for the products, and did they pro- 
duce sales'^ Evidence fiom all sections of the nation 
confirms our belief that these films weie worth every 
penny of the investment For example, on the 
Pacific coast, a showing in Santa Rosa, California, 
netted $550 m sales on the spot, another m San Jose 
resulted in the sale of 45 gallons of Weed-No-More 
for use on neighboiing golf courses 
In the East one dealer wrote “These are ex- 
cellent pictuies I wish to compliment youi company 
on the type of picture and production They aie in- 
structive and educational as well as interesting, and 
I know were much enjoyed by all ” 

The Michigan Extension News repoits the follow- 
ing concerning the films “These films which de- 
scribe the use of DDT and 2,4-D in an entertainmg 
and story-like manner have been previewed and ap- 
proved by Michigan State College ” 

In May our Southwestern District alone reported 
that the film had been shown 739 times At that time 
it was reported these showings resulted in $19,936 
in on-the-spot business 

In geneial, the results from these movies, which are 
the first full-color movies we have ever used in this 
manner, have been gratifymg 



FUELS OF THE FUTURE 


By Rcbtrf P. 

Pr«ald«nt, Standard Oil Oavalopmant Company 


The Petroleum Industry Looks to Atomic Power 
for Voluoble Assistance in Supplying Fuel De- 
monds in the Years to Come Liquid Fuels in 
Improved Forms, Obtoined From Crude Oil ond 
Synthesized from Cool, VPgetoble Motter, ond 
So On, Are Expected to Furnish Power for 
Still More Efficient Transportation Units 


Editor's Nofo; The accompanying article 
IS the lost of a series of four, adopted 
by permission from popers presented at o 
recent Standard Oil Company (N J ) 
seminor on Fuels of the Future Each 
paper deols with different phases of fuels 
for engines of types now in use, under 
development, or projected Together they 
summarize the general subject and furnish 
0 glimpse of the fuels and engines which 
technology will be offering to transporta- 
tion in the years to come 


A s THE future is viewed through the eyes of the 
petroleum research scientist, certain trends are 
seen which will undoubtedly influence our activities 
for at least the next decade Foremost among these 
trends is the growth in world demand for liquid 
fuels The percentage of total world energy supplied 
by petroleum has jumped from 16 percent in 1925 
to about 30 percent today A few figures illustrate 
this trend In 1914 only 4 percent of the world’s mer- 
chant fleet tonnage ran on oiL In 1945 over 75 per- 
cent was oil-buming The horsepower from petroleum 
installed in the United States increased from 51^ 
million m 1935 to 45 million at the end of 1945 The 
war provided a striking example of our dependence 
on oil for energy A typical military division in 1918 
had 4000 horsepower behind it, but in 1945 the horse- 
power of a mechanized division exceeded 187,000 
Or the world picture may be scanned from the 
point of view of oil consumption prospects The per 
capita consumption of oil in the United States is 9 35 
barrels per year World consumption per capita is 
033 barrel The difference is tremendous If the rest 
of the world were to attain the same consumption 
rate as the United States, the petroleum industry 
would have to produce almost 19 billion barrels of 
oil per year to meet demand Or take gasoline Per 
capita consumption in the United States is 397 bar- 
rels, whereas the world per capita figure is only 0 12 
barrel To bring world consumption to the same 
relative position as the United States would require 


over 8 billion barrels of gasoline per year, or roughly 
15 times this country’s present production 

Of course, the rest of the world will not attam the 
level of consumption in the United States for many 
years — if ever But as industrialization proceei^ 
throughout the world, consumption will increase in 
proportion The demand for oil products today is un- 
precedented, surpassing even the peak war year And 
all our estimates foresee further pronounced in- 
creases 

ATOMIC ENERGY A HELP - These figures have 
extreme significance to those of us engaged in petro- 
leum research They mean that our efforts will be 
directed toward achieving economy through efficiency 
in use, and towaid development of synthetic substi- 
tutes We also assume that other energy sources will 
come along from time to time to take some of the load 
off the oil industry Atomic energy is a promising 
source, but it seems most unlikely that atomic energy 
will be used for powering automobiles or aircraft 
However, there is no reason why it should not even- 
tually find apphcation in large stationary power and 
heating units, and possibly even in large ships Atomic 
energy would remove much of the current stram on 
oil, and the oil Industry looks to atomic power for 
welcome assistance 

Our liquid fuel research has made us consider not 
only new engines and new materials, but even new 
concepts of combustion itself The combustion prob- 
lem is almost entirely mechanical In other words, if 
satisfactory mechanical means for mixing the air and 
fuel at or before the point of combustion are pro- 
vided, then there seems to be no limiting restriction 
on how much fuel can be burned in a given s{>aco 
or on how well it will bum Therefore, the mechwil- 
cal construction of burners plays an important 
part, and burners, whether for an ordinary house- 
hold lamp or heating furnace or for d modem jet 
propulsion engine, must be adequately designed 
Nevertheless, the basic phenomenon of combustion 
IS fundamental, and knowledge of the mechanism of 
combustion is essential Knock in the automobile 
engine, rou^aness in the Diesel, and carbon deposi- 
tion and other objectionable features in hous^ld 
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Typloil tf til* pro^rtti madi In oil rofinlag o^alpniat 
if Hill tot op of plpo llnot tad fraetlonotlon towor 
of tho Most modorn ttlll at tlii Baton Roiigt roflaory 
of tko Standard Oil Company (N. J.). Tlilt ttlll roflaot 
heaters and gas turbines aie the results of poor or moro ofodo par day than any othor anlt at tho rofiBory 

uncontrolled combustion Our laboratories, there- 
fore, have under way as a continuing project funda- 
mental studies on the nature of combustion 
Much of our fuel research is tied in with develop- 
ments m the automotive field We think that here the road A car fully designed for a 12 to 1 compression 

trend will be in the direction of smaller, lighter, re- ratio engme would make 24 miles per gallon This is 

ciprocatlng engines of higher compression ratio an improvement in mileage of 50 percent The 

Trends in aircraft engine design are edready pomted motoring public may, therefore, look to a saving in 

strongly in the direction of turbo-jet propulsion its annual gasoline bill and the oil industry to a 

Higher compression ratios in automotive engines conservation of supplies Experts m the automotive 

will naturally require hi^er quality fuels The oil industry have stated that new cars with such high- 

industry can produce these higher quality fuels to- compression engines can be built for no more than 

day, and will be ready when the automobile industry the cost of present-day cars 

designs and sells cars capable of taking full advan- The mtroduction of the turbo-jet engme for air- 
tage of them Gasolines can be made today, with craft might pose a problem of fuel supply, particu- 

existmg equipment and by processes already fully larly in the event of a national emergency, when up- 

developed, to operate m cars with engines of 10 to 1 wards of 1,000,000 barrels per day, or roughly one 

to 12 to 1 compression ratio, as against the present fifth of this country's present total refining capacity, 

average compression ratio of slightly over 6 to 1 might be required However, a review of one of Jer- 

sey’s refinery facilities has indicated that, if speci- 
MORE MILES PER GALLON — From the stand- fications were adjusted to permit the mclusion of 

point of John Q Public’s pocketbook, these figures certain gasoline fractions, a yield of over 50 percent 

have a very real significance A car giving per- on crude could be realized This would provide almost 

formance equal to the best obtainable from present- three times the amount needed to meet any emer- 

day modds, but designed to take full advantage gency volume requirement and, accordingly, fairly 

of these new high anil-knock gasoUiies, would show liberal protection would thereby be afforded to the 

a real gain In miles per gaUoiL For example, today’s manufacture of needed quantities of refined olL 

6 5 to 1 compression ratio car will make, let us say, Diesel fuel, and motor gasoline of satisfactory qual- 

16 miles per gallon at 40 miles per hour on a level ity Engine builders are being encouraged to design 
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future turbo-jet engines around such a prototype 
fuel^ and it is expected that tentative procurement 
specifications encompassing fuels of this broad type 
will soon issue from the military 

It IS mteresing to contemplate the other changes 
that gas turbines may cause m refining At the pres- 
ent time we generally assume that, speaking in round 
numbers, 43 percent of a barrel of crude will go into 
gasolme, 6 percent into kerosine, 14 percent into gas 
oil and distillate fuel, 24 percent mto residual fuel, 
3 percent into lubricating, and 10 percent into heavy 
products such as tar and asphalt Obviously, turbo- 
jet fuel demand will increase the need for middle 
distillates, probably at the expense of heavy oils, 
for there is little doubt that the demand for gasoline 
will remain high, and most of the additional require- 
ments for jet fuel will have to be converted from 
other parts of the crude 

This will not be a difficult technical problem foi 
the oil indiistry, for over the past IS years or so we 
have learned so much about hydrocarbon chemistry, 
and our refining processes have become so flexible, 
that we can produce almost any proportion of any 
oil fuel we choose from a barrel of crude — provided 
always that the necessary refining equipment is in- 
stalled We could turn the whole crude into gasoline 
if we wanted to In fact, we can perform the modem 
miracle of producing a barrel plus two gallons of 
gasoline from one barrel of crude oil The additional 
volume IS made up of the hydrogen added to the 
crude in converting it mto gasolme We can even take 
a barrel of asphalt from the street and turn that into 
gasolme, too At present, of course, these processes 
are unecononucal, but they are possible 

LIQUID FUEL SYNTHESIS — In looking to sources 
for the fuels of the future, we no longer confine our 
search to petroleum alone We know how to make 
hquid fuels from coal or gas just as readily as from 
oil For that matter, we know how to make liquid 
fuels from potatoes, sawdust, cabbages, and gram 
Most of these synthesis processes are not economical 
today, but m effect we have taken out scientific 
insurance agamst any reduction of our crude oil 
supply in the future I can definitely say that the 
United States need never be without liquid fuels — 
and at reasonable prices 

A considerable part of the present research and 
development effort in our Company — nearly one 
third, in fact — is directed to obtaining liquid fuels 
from sources othei than petroleum The emphasis 
being placed on this field is not due basically to any 
fear of future oil shortage Competent oil geologists 
have estimated that proved reserves of crude oil will 
be as great 20 years from now as they are today, oi 
even greater But the cost of finding and producing 
petroleum is increasing, and this has already imposed 
on the mdustry the need for more efficient refinmg 
methods It has also brought us within sight of the 
point where liquid fuels from gas, coal, and other 
products will be duectly competitive with petroleum 
products 

COAL GREATEST POTENTIAL SOURCE - Our 

very greatest potential source of liquid fuels today is 
coal And research results to date make at least rough 
estimates of costs possible, even though no plants 
have yet been built Largely because of the large 
plant faculties required, the estimated cost of syn- 


thetic gasoline from coal is today higher than the 
cost of gasoline from crude oil For example, a plant 
to produce about 9000 barrels of gasolme per day 
from coal, together with about 1800 barrels of Diesel 
fuel or gas oil, would, we beheve, cost about 60 mil- 
lion dollars In addition to high octane motor gasoline 
and Diesel fuel products, this plant ^^ould also yield 
nearly 40 million cubic feet a day of high-heatlng- 
value gas, which in Blastern industrial areas and some 
parts of the South sells for about 35 cents per thou- 
fand cubic feet At this figure, and allowing suitable 
(ledit for the Diesel oil and certain chemicals pro- 
duced, the cost of gasolme from this plant, with coal 
at $2 50 a ton, comes to approximately 10 cents a 
gallon This does not greatly exceed the cost of pro- 
duemg similar quality gasoline from crude oil at 
piesent crude prices The plant mvestment, however, 
IS several times as much, and the figure of 10 cents a 
gallon does not include any return on the added in- 
vestment But even with a fair return on the greatei 
investment, American motorists could operate their 
cars on synthetic gasoline from coal at an average 
additional cost of not more than 10 cent^ a day 

We are much closer to produemg liquid fuels from 
natural gas on a commercial scale Two natural gas 
conversion plants are under construction right now 
one m Texas and the other m Oklahoma According 
to our most recent estimates, a hydrocarbon synthesis 
plant erected m the United States to produce 10,000 
barrels per day of hydrocarbon hquid products from 
natural gas, although costing less than a plant de- 
signed to make the same amount of liquids from coal, 
will still cost ovei twice as much as a complete le- 
finery capable of produemg the same products from 
crude oil Of the 10,000 barrels per day of hydrocarbon 
synthesis products, roughly 9200 barrels per day will 
be gasoline and 800 barrels per day will be gas oil 
There will also be produced about 845 barrels per 
day of oxygenated water-soluble products consisting 
largely of alcohols By assigning reasonable values to 
the by-products, and charging natural gas at 5 cents 
per 1000 cubic feet, the cost for gasoline from natural 
gas becomes somewhat less than the present cost of 
gasoline from petroleum 

New engme developments and better fuels will, in 
effect, add extra billions of crude to our petroleum 
reserves by enabling us to save and conseive our oil 
resources Future developments in hydrocarbon syn- 
thesis, already under way m pilot plant stages, will 
enable us to extract liquid fuels from natural gas 
and coal to meet the ever- increasing world demand 
for sources of eneigy and industrial power And if 
the need for gasoline and fuel oil is ever great enough, 
and petroleum and natural gas and coal cannot sup- 
ply it, we can make those fuels from potatoes, saw- 
dust, cabbages, and gram 

We expect that atomic energy for ships and sta- 
tionary power plants will be developed in tune to 
take share of the energy-supplying load from oil 
fuels, allowing the oil industry to concentrate on 
products for automobiles, airplanes, and other small, 
compact power units 

We beheve that the fuels for these future trans- 
portation units will be liquid fuels We are ready to 
make those fuels today, and we will be ready, with 
new processes and new equipment, to make other 
fuels tomorrow They will be better fuels for better 
engines, and I hope they will contribute their share 
to a better world than we have ever known before. 
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SARAN... 

For Short 

A Wide Range of Consumer, Commercial, and 
Industrial Applications Lie Open to Poly- 
vinylidene Chloride, a Plostics Material 
Whose Unusual Versatility Marks It for A 
Position of Ever - Increasing Importance 


O NE OF the versatile plastics mateiials which 
made notable war contributions and now offers 
important peace-time opportunities is Saran This 
Dow Chemical Company lesin known to the chem- 
ist as polyvinyhdeno chlonde, is marketed under a 
number of different trade names by various proces- 
sors * 

The civilian manufacturer saw little of this mate- 
iial during the war for two reasons first, because of 
comparatively limited pioduction facilities second, 
because of the immense popularity of Saran for 
screening to keep the malarial mosquito away fiom 
troops fighting in the tropics, for inner soles to pro- 
tect their feet from fungus and jungle rot, and for 
tubing, pipe coating, and other chemical-resistant 
applications in vital scientific laboi atones and in- 
dustries 

Saran compels widespread attention today because 
of its unusual versatility It can be used for* extru- 
sion, injection, or compression moldmg, and produced 
as monofilaments, multihlaments, film, or latex The 
range of products extend fiom fine fibers to heavy- 
duty extruded pipe and tubing, fiom small molded 
vials and ladles to electro-plating masks, and from 
colorful monofilaments for slip covers to moisture- 
proof wrapping films It is serving such diversified in- 
dustries as footwear, petroleum, chemical and phar- 
maceutical, textile, and packaging In industry, it 
serves m such heavy-duty applications as spinning 
buckets, tank lining, pipe, and filter cloth In <he 
consumer field it is to be found in furniture, millinery, 
shoes, and food packaging 
There are many other uses in the experimental 
stage A lady’s gown made of Saran fabric plus rayon 
and acetate was exhibited recently, though up until 
now little of this type product has come to market 
because it is believed that at the present stage of 
development the filament is too stiff This stiffness, 
however, presents no insurmountable obstacle to the 

*Comp«nle» prooattino or using Saron and merohandislng It 
undor othsr namaa ara National Plastic Products Company, 

**8aran by Nationar*. Chicopsa Manufacturing Corporation, 
**Lunilta'% Plro%tona Industrial Products Company, ^*Vslon*', 
Viaking Corporation, “Vlakord'V Concordia OklUa Corpora 
tlon, *Xdgon”; Elmsr E Mils Corporation, **Mllts Ptaatic '* 
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By Charles A» Breskki 

Editor, MODERN PLASTICS 


inateiial's use for draperies and institutional or com- 
mercial applications There are those who conjecture 
that the day may not be far off when a much smaller 
monofilament will be successfully extruded At pres- 
ent the smallest size for commercial application is 
about 4 01 5 mils (0 004 to 0 005 inch) 

OUTSTANDING QUALITIES — Sul an IS highly re 
SIS tan t to chemicals, possesses great strength and 
brilliant color, is practically unaffected by acids, 
soap, salt solutions, most solvents and alkahs 

Saran has an exticmoly low water-absorption and 
vapor- tiansmission rate — less than 01 percent after 
24 hours at room temperature in the case of molded 
and extruded products, including monofilaments 
Theie is no accompanying shrinkage oi elongation 
nor is the tenacity or extensibility of the material 
affected Saran also is unaffected by mildew, rot, or 
mold It IS practically stain-proof and persistently re- 
fuses to be associated with such contaminatmg agents 
as chewing gum, lipstick, blood, ink, fruit juices, and 
the like 

The material’s strength and toughness vanes con- 
siderably according to the method by which it is 
processeid Molded, its tensile strength is from 4000 
to 8000 pounds per square mch When extruded and 
oriented, experimental filaments of approximately 
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one mil diameter have shown tensile strength up 
to 100,000 pounds per square inch though the usual 
filaments of from 8 to 20 mils exhibit strengths 
of from 30,000 to 50,000 pounds per square inch 

One of the brightest characteristics of the material 
is its color From the original 20 standard colors of- 
fered by Dow, the number has grown until today, by 
combinmg the standards, almost any desired shade 
may be obtained For the past two years, efforts have 
been directed toward the production of pastel colors 

Fading is a problem m virtually all materials, 
and has been met more successfully here than m 
most other cases The solution is due partly to the 
recognition by the materials manufacturer that dif- 
ferent formulations react differently to the same 
pigment A pigment that may be fast in a formulation 
for tape Is not necessarily fast in a monofilament, 
due to extrusion difficulties By varying the formula- 
tion according to its intended end use, color fast- 
ness can be improved For this reason the producer 
recommends that customers consult its experts con- 
cerning the type of material they want and the 
contemplated processing method on the theory that 
color considerations may be involved m making up 
the raw material As a result of this far-sighted 
planning, Saran colors show up very well m ratmg 
tests, wherein polyvinylidene chloride is placed 
alongside a standard dye of the same color and with 
which it is compared after weathering In this test, 
the ratings are from 0 (poorest) to 8 (the best) and 
most of the Saran colois used rate between 6 and 8 

DISADVANTAGES — With all its manifold advan- 
tages, why haven’t manufacturers discarded all other 
plastics and used Saran exclusively"^ First of all, 
there are economic considerations With colored 
resin or powder at around 40 cents a pound, Saran 
rates among the moderately priced plastics, but not 
among the cheapest 

Also, its processing presents certam difficulties 
For example, because the difference between its de- 
cqmpo^'ttion and processing temperatures is very 
small, special equipment is often needed for con- 
trolling heat applications Further, only such metals 
or alloys as Hastalloy A, Hastalloy B, Stellite 19, 
nickel, z-nlckcl, and magnesium are recommended 
for use in those portions of the heatmg cylinder that 
come in contact with the material at molding tem- 
peratures This is necessary because metals normally 
employed in such machinery speed the heat decom- 
position of the plastics at temperatures above 200 
degrees, Fahrenheit 

Another problem attendent upon the use of poly- 
vinyhdene chloride concerns the difficulty involved 
m obtaining adhesion between it and other mate- 
rials One user asserts that the most successful ad- 
hesives are those contaming rubber Even this ad- 
hesive, however, leaves something to be desired, 
and all the companies working with Saran — includ- 
mg Dow — are still seeking the real solution 

Hie growing use of Saran make it clear that in 
many fields the special virtues of the material far 
outweigh the disadvantages Why this is so can be 
gleaned from the following brief summary of major 
successful applications 

Screening One of the greatest single outlets for 
the material is the war-tested application of screen- 
ing Perhaps the best testimonial to its worth is a 


statement issued recently by the Materials Branch 
of the United States Army’s Engineer Board which, 
after a thorough test of all possible materials for 
screening, reported 

“Of the screens tested, Saran and phenolic-ooated 
glass cloth screening were the most durable 
If metal screening must be used, bronze screening 
coated with two coats of pamt is recommended” 

Only the Saran type of the two plastics screenings 
mentioned above is commercially available, and this 
the Army found more durable than metal when sub- 
jected to weathering, salt water, salt spray, heat, 
humidity, and attack by fungus Little wonder then 
that the quantity of Saran screening sold in the year 
ending June 1> 1947 is estimated by a prmcipal pro- 
ducer as not less than 120, 090, 900 square feet Before 
the war, when plastics screening was not yet m evi- 
dence, the market for metal screen averaged about 
500,000,000 square feet a year 

Woven monofilaments Not only can Saran fabric be 
produced in vary mg weights achieved by varying the 
diameter of monofilaments (8, 10, 12 rail diameters 
being the most common) but it can be turned out in 
almost any type weave At present, herringbone, 
twill, broken twill, and honeycomb weaves are most 
geneiaily employed A big advantage so far as the 
producer is concerned lies in the fact that any textile 
mill can, with only minor changes* switch from cot- 
ton, woolens, or rayon to this synthetic textile 

As for the outlets for this material, auto seat covers 
rate high One reason for its popularity m this ap- 
plication IS that the open weave permits breathing 
(In contrast to solid type upholstery), which makes 
the covers cooler in summer and warmer In wmter 


Flglag Mi HMAgi if tene art tMiklMi ivllii 
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Then too, If properly woven for the application, this 
Saran material makes it easier for passengers and 
driver to slip in and out of the seats Seat manufac- 
turers like this material because it can be sewed on 
the same heavy-duty machines used for other mate- 
rials, and with the same needles Nylon thread is 
recommended The way in which woven polyviny- 
lidene chloride will give under pressure, but como 
back immediately when the pressure is removed, is 
good insurance against cupping and sagging auto 
seats 

Upholstery for railroad and bus seats, office furni- 
ture, auditorium and theater seats, and for hospitals 
IS another important outlet for the Saran woven 
fabric — one demanding much the same characteristics 
needed in auto seat covers 

Less obvious, but even more important perhaps, 
is the use of woven Saran in the heavy-duty com- 


Saras It atad Is fMlat spray gaa bandits 
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mercial field Here it is to be foimd in filter cloth 
where its commercial resistance is of importance 
Then there is the use of the fabric for dippers for use 
in recovering items from strong acids And also m 
conveyor belts there is an important potential ap- 
plication ^ 

Rope While the market for Saran rope is still 
somewhat of a conjecture, the material possesses a 
number of interesting and potentially important 
properties When compared with manila rope the 
weight of Saran rope in corresponding sizes is from 
35 to 60 percent greater Exposure to weather, winter 
or summer, does not reduce its strength nor does al- 
ternate drying and wetting change its properties 
Wet streni^ is the same as dry strength father 
Saran rope does not rot Under repeat^ loading It 
has a working stretclr from three to foiur times 
greater than manila r<^, making it considerably 
more resistant to shock loading 

Moldings Saran can be injection or compression 
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molded — each process imparting special advantages to 
the finished product For example, compression 
moldings have improved chemical and mechanical 
properties, are stronger and toughei and have in- 
creased impact and tensile strength as compared to in- 
jection moldings In addition, larger parts can be 
made by compression molding However, compression 
molding requires greater care and presents more 
processing problems 

Examples of compression molded applications in- 
clude spinning buckets and dipping baskets for tex- 
tile processmg Here the material’s toughness, dura- 
bility, rubber- like consistency, chemical resistance 
and resistance to water absorption stand it in good 
stead Dipping baskets that are generally used today 
aie either nickel plated or made of pottery, and must 
be replaced frequently due to chemical corrosion or 
breakage Saran baskets not suffering from either 
failing, thus mean less frequent replacement 

Other compression-molded Saran parts include 
rollers for textile and chemical plants, valves, pipe 
joints, and flat sheets for use as metal tank linmgs 
in chemical and electroplating plants 

As for Injection moldings, the field has only been 
touched However, handles for paint spray guns are 
a typical application which makes use of the mate- 
rial’s chemical resistance and lightness Small spin- 
nerette couplings, gasket holders and valve seats for 
water chlorinators, pipe elbows, and tubing for a 
spray are other injectlon-iriblded Saran parts that in- 
dicate the wide field of application for this process 
and this material 
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CONCRETE AGAINST 

X-Rays 

from fht National Buroau of 5tandard$ 


E ftectiveness of concrete barriers against multi- 
million volt X-rays, whose use is increasing in 
mdustry and medicine is the subject of an extensive 
program being conducted at the National Bureau 
of Standards At the present time, exact wall thick- 
nesses and most desirable types of construction neces- 
sary for maximum X-ray protection are not defi- 
nitely known One of the basic aims of the new 
project IS to collect data from which the highest de- 
gree of protection with the lowest possible cost of 
installation can be calculated 
Industrial uses for million volt X-ray equipment 
were greatly increased during World War II when 
industrial engineers turned to it as a device foi 
detecting flaws in all types of metal In particular, 
broad beam X-rays, which permit simultaneous ex- 
amination of wide areas, came into extensive use 
While broad-beam X-rays, ranging m diametei up 
to four or five feet, are not essentially different (ex- 
cept for the amount of surface coveied) from nai- 
rower-beam radiation, they pose a special protection 
problem 

When a broad X-iay beam enters a thick concrete 
wall, it IS scattered and rescattcred many times with 
the result that a considerable fraction of the beam 
emerges on the other side, endangciing near-by pei- 
sonnel Quantitative information on the amount of 
this scattermg is not yet available 

Users of million-volt equipment have been seri- 
ously concerned with this phenomena and in order 
to assure a wide maigin of safety have constructed 
barrier walls of exceptional thickness Field attempts 
to make measurements establishing optimum thick- 
nesses and construction characteristics involve so 
many variables that it has been decided that the 
entire project, except for final testing, must be ear- 
ned out in the laboratory, where the variables 
effectmg radiation hazards can be simulated, con- 
trolled, and analyzed 

Industrial X-rays are used in three ways for metal 
examination Radiographs are obtained by directing 
beams of X-rays through a metal object and record- 
ing the shadow lines on photographic plates Many 
emminations of small parts are made by a fluoro- 
scopic screen X-ray diffraction, a relatively new 
technique, is a method for studymg crystallme struc- 
ture, where the X-rays are diffi acted by the crystals 
within the metal and artf recorded photographically 
or by means of a Geiger counter 
To determine protection standards, a 1,500,000 


Protection of Personnel in the Vicinity 
of High-Voltage Industrial X-Ray Equip- 
ment Becomes a Greater Problem os Vol- 
tages Go Up and Uses of X-Rays Broaden 
Studies Now Underway are Aimed at Re- 
placing Guess-Work With Facts Which 
Can be Fitted to Individuol Installations 


Tlif Netleital BurMN of Stindarils^ X^ray ganora- 
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• LOOKING AHEAD • 

Sofer uoo of industrial X-ray equipment 
Reduction in installation costs 
Massive concrete walls used only where 
needed, not indiscriminately Concrete- 
lead sandwiches reducing bulk of X-roy 
protective barriers 


volt X-ray machine in the Bureau’s laboratories 
has been converted so that it will produce beams of 
varying widths It is mounted so that it can be di- 
rected downward into a “radiation pit’* about 6 feet 
square and 20 feet below the target of the X-ray 
tube Special instruments, designed to explore the 
strength of the radiation in the pit, can be shifted 
to various positions by remote control 

LEAD-CONCRETE SANDWICHES - During the in- 
vestigations, test slabs of concrete each weighing 
and one-half tons and measurmg six inches in thick- 
ness are used These slabs, when placed over tho 
mouth of the pit one at a time, enable investigators 
to vary the protective barrier from six inches to 
feet in thickness Since space and weight are of 
critical Importance in many installations, arrange- 
ments have also been made for producing sandwiches 
of lead and concrete in alternate layers At present, 


the best proportions between these two materials are 
entirely unknown 

Studies of radiation hazards have been earned on 
continuously at the National Bureau of Standards 
since 1913 At that time the early type of gas-filled 
X-ray tube was used Though voltages were low, 
long exposures may have been responsible for the 
many cases of serious burns on record for that period 
About the time of World War I, the new high- 
vacuum Coolidge X-ray tube came into use, operat- 
ing at higher voltages, with radiations of correspond- 
ingly greater powers of penetration Exposure times 
were reduced, eliminating some of the hazard to the 
operator But accompanying this was the increased 
penetration of the X-ray due to higher voltages and 
the greatly extended use of X-rays with the in- 
creased versatility of the equipment 
For equipment operating up to 200,000 volts, lead 
afforded the best means of protection A room used 
for diagnostic purposes, for example, has to be lined 
with 1/16 inch of lead to prevent the escape of rays 
to surrounding rooms with consequent danger to the 
occupants Correspondingly, in deep therapy instal- 
lations, the room must be sui rounded with 3/16 to 
Va inch of lead Because V^i-mch lead weighs 16 
pounds per square foot the installation of such pro- 
tective shields becomes a very massive and costly 
project In the early days, such protection had to be 
provided around the entiio X-ray room, since the 
X-ray tubes were operated in the open and the pene- 
trating X-rays were emitted in every direction 
One of th^ Bureau’s fiist problems was to study 
ways and means for improving protection in the im- 

Radiatlon pit ia whioh panatrition meatarimaaH 
art mailt It akoyl tlx fttf iquart titd It looatMl 
20 ftit btlow tht ftrgtt of tht X ray tuba. Mtat 
■ring Intfrnmtnt (at inan*t right hand) ean ba 
fflovtd to any part of tho pit by romoto control 
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mediate vicinity of the X-ray tubes in such a way 
as to reduce the protection necessary in the room 
walls As a result of these early studies, it was found 
that a relatively small weight of lead could be placed 
closely around the X-ray tube, allowing the rays to 
escape only in the direction in which they would be 
utilized By doing this, lead protection In the re- 
maining walls of the room could be reduced 50 to 75 
percent except for that small portion of the walls 
or floors in the path of the main beam This meant 
Immense savings in the initial cost of X-ray in- 
stallations. 

AUXILIARY PROTECTION — At about the same 
time, studies were undertaken to determine the effi- 
ciency of such auxiliary protective devices as lead 
aprons, lead rubber gloves, lead glass windows, and 
wall plasters made of material loaded with lead or 
barium Some of these devices were found to be 
effective while others were not For example, lead 
glass goggles for the protection of the eyes were 
found to offer little or no protection In fact, they 
proved to be more of a hazard than a protection be- 
cause they gave the user a false sense of security 
Lead glass has always been a necessary adjunct to 
an X-ray protective installation This is particularly 
true in therapy work where the operator of the 
machine must remain outside the treatment room 
and yet have a good view of the room through a 
window or some other device Such windows were 
made of glass loaded with lead Many of the glasses 
sold for protective purposes were found to contain 
so little lead as to be of negligible value Others 
have adequate quantities of lead but were so dis- 
colored by the addition of the metal that they are 
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unsuitable for window purposes. Up to about 1930 
practically all of these glasses were imported from 
Europe Under the impetus of a broad study of X- 
ray protective glasses by the Bureau^ American 
industry was encouraged to undertake the develop- 
ment and production of such materials As a result 
this country now produces the finest grades of lead 
protective passes obtainable anywhere in the world 
Beginning about 1930, X-ray tubes for operation 
up to 400,000 volts and hi^er were developed and 
began to come Into use for both industrial and medi- 
cal purposes The thickness of lead necessary to 
shield a 400,000-volt X-ray tube adequately is of 
the order of % inch m thickness It is obvious that 
the weight and cost of such a room assumed pro- 
hibitive proportions Massive walla of concrete were 
suggested as a substitute for lead While these had 
the advantage of being part of the building structure 
concrete nevertheless introduced serious engmeermg 
problems because of its weight 
It was not until the Bureau undertook a compre- 
hensive study of concrete for protection that the 
economics of such protection could be reduced to a 
reasonable scale Prior to this, concrete walls were 
simply installed by guess methods As a result of 
studies, it was possible to decrease the requisite wall 
thickness substwtially and still maintain a high level 
of safety 

BEAM DIRECTION RESTRICTED - By the time 
X-ray voltages had gone up to one million and two 
million volts, the protection problem again became 
critical Studies were undertaken along the same line 
as for 400,000 volts, and it was determined that in 
most cases aU secondary X-rays could be satisfac- 
torily stopped by an ordinary reinforced concrete 
wall, varying In thickness from 8 to 12 inches To 
cut off the direct beam would require from 12 to 18 
Inches of concrete, but it was usually possible to 
minimize this extra thickness of protective concrete 
by restricting the direction of the beam 

With the advent of the betatron operating at from 
50 million to 300 million volts, scientists are con- 
fronted with a new series of X-ray problems While 
protection from the direct beam of X-rays at 50 
million volts is very important, there are other sim- 
plifying factors In the problem For example, as 
higher and higher voltages are used in the production 
of X"-rays, the rays themselves tend more and more to 
emerge in a single direction from the target Thus 
the X-ray beam from a 50 million volt betatron 
covers an angle of only six or eight degrees For 
protection from this beam alone, very great thick- 
nesses of concrete may be required t)n the other 
hand, X-rays which are scattered sideways out of 
this beam are of low penetrating character, and as a 
consequence It may be found that the protection 
problem to the side of the beam may not be seriously 
different from that at one or two million volts. 

The exact answers to jthese Important problems, 
however, are uncertain at the present time and it is 
the responsibility of the National Bureau of Stand- 
ards to set up the necessary experimental arrange- 
ments to properly evaluate them. Again, aohiUons 
must be found which are safe and yet provide the 
maximum economy, since the cost of protection alone 
in a 50 qiillion-volt installation may represent half 
to three quarters of the total cost 
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VISCOSIMETER 

Atiur^t Proper Thickness of 
Spraying Ename^ 

X EE VISCOSITY of the enamel 
sprayed on metal shipping containers 
manufactured by the Cleveland 
Steel Barrel Company is now ac- 
curately controlled by the use of 
the General Electric Company’s 
Zahn viscosimeter This instrument 
IS designed to simphfy the otherwise 
difficult task of makmg viscosity 
measurements 

Until the Cleveland company be- 
gan to regulate the viscosity of their 
enamels with the viscosimeter, the 
containers often came from the dry- 
ing oven still sticky because the 
enamel sprayed on them was too 
thick to dry properly In other in- 
stances, it was found that the coat- 
ing was too thin, thus necessitating 
respraymg many of the contamers 
Consequently, the efficiency of this 
operation was decreased 

Now the previous trial*and-error 
method of thinning enameb to the 
proper consistency for satisfactory 
spraying Is no longer relied on In- 
stead, use of the viscosimeter has re- 
sulted m the establishment of a set 
of standard viscosities for various 
types of enamel, regardless of color 
In addition, the instrument is also 
used to facilitate determining the 
correct quantities of thinner and 
dryer to be added to the enamels 
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m order to obtain a durable and at- 
tractive baked finish 

This company uses approximately 
5000 gallons of paint and enamel 
monthly for spraying about 200,000 
of these resistance welded steel con- 
tainers, which range from 2\^ to 65 
gallons m. capacity 

RIGID TESTING MACHINE 

Exerts 2,000,000 Pounds For Tension, 
Compression, or Transverse Tests 

Entirely new construction prmci- 
ples are embodied in the University 
of Washington's new 2,000,000- 
pound testing machine, designed and 
built by The Baldwin Locomotive 
Woiks 

According to Professor F B 
Farquharson, m chaige of the Uni- 
versity’s testing lesearch, the ma- 
chine, while not the largest in use 
by industry, incorporates several 
new features m design which make 
its steel columns moic rigid than 
has heretofore been possible, give 
the machine greater accuracy, and 
make it more versatile 

Special flex-plate construction ties 
the sensitive yoke to the transverse 
rigid beam Another feature in- 
volves adjustable guides, made tri- 
angular in shape, making it possible 
not only to keep horizontal move- 
ment to a minimum but also to lock 
the crosshead in position when re- 
quired 

A third featuie, which makes it 
possible to maintain the minimum 
tolerance against horizontal deflec- 
tions under load, to prevent prema- 
ture buckling of compression speci- 
mens, and to ^neutralize houzontal 
components of force, is the flaring of 
the steel columns from a point about 
one third of the way from the top to 
the base of the machine This af- 
fords maximum rigidity or mini- 
mum deflection when testing 
specimens so long that their height 
forces the columns to function as 
cantilever beams It is asserted the 
machine will have from 300 to 400 
percent greater rigidity than ma- 
chines of earlier design 

The University plans to devote 
the machine to special testing re- 
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search on materials for Boeing, 
including aircraft wing panels, to 
various tests for the timber indus- 
try, to testmg concrete culverts for 
the state highway department, and 
to other work for mdustries of the 
Northwest, according to Professor 
Farquharson 

The machine is to be used for ten- 
sion and compression testing, as well 
as transverse testing It will take 
specimens up to 10 feet wide, 20 feet 
high, and (for transverse testing) 
80 feet long Its versatility is shown 
by the fact that it will enable the 
leseaich man to test materials for all 
six forces and six moments 


ELECTRONIC MICROMETER 

Highly Sensitive, Gives Readings 
On Oscilloscope or Meter 

An electronic micrometer used to 
measure the displacement of a six- 
inch turbine sh^ in its journal is 
so sensitive that a deflection of 001 
inch of the center of the shaft pro- 
vides a two-inch movement of the 
center spot on a cathode-ray tube 
Readings to 0 001 inch are easily ob- 
tained, and the indication on a meter 

in 
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IS linear to within a fraction of 1 
percent 

Developed by M L Greenough 
of the National Bureau of Stand- 
aids, the instrument was primarily 
designed to afford a means for meas- 
uring thickness of the oil film in the 
bearings of a laige Navy turbine 
shaft 

In operation, radio-frequency cur- 
rent IS applied to a radiating coil, 
when the unit is held at some dis- 
tance from a metallic object, the 
field fiom the radiating coil induces 
voltage in the pickup coil, which 
IS measured on either an oscillo- 
scope or a meter — KJf 


SEALING PLASTICS BOXES 

With High-FrequBncy Generator 
Reduces Waste 

A NEW APPLICATION of electronic 
sealing to transparent box manufac- 
ture, which promises, among other 
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thmgs, to speed up production, was 
developed by the Eastman Kodak 
Company This method is expected 
also to reduce waste, improve box 
appearance, lead to greater uni- 
formity of product, and eliminate 
the distortion sometimes caused by 
the cementing operation usually em- 
ployed in transparent box manufac- 
ture It IS applicable to acetate sheet 
with thicknesses of 005 inch and 
heavier 

No cement is used in sealing trans- 
parent boxes with this method The 
techmque consists merely of firmly 
clamping overlapping portions of the 
box ends and sides between two 
electrodes of the heater The “deep- 
heat" thus produced fuses the two 
pieces of acetate m as little as one 
quarter of a second In spite of the 
high temperature developed within 
the acetate sheet, the outer surfaces 
remain cool, and the electrodes never 
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heat up Box seams produced by 
this method are only 1/16-mch wide 
and almost invisible Large “ears" 
are unnecessary on^box blanks since 
the seams practically coincide with 
the comer crease 
Many of the standard high-fre- 
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quency geneiators now on the mar- 
ket can be used to produce the 
power requned for this purpose 
Interchangeable electrodes or seal- 
ing heads to accommodate boxes of 
various sizes may be made in any 
machine shop 

DYEING GLASS YARN 

With Ordinary Dyes Possible if 
Fibres First Have Gelatin Coat 

D EVELOPMENT of a new process of 
filament coaling, whereby a thin 
protein film (gelatin- type) is ap- 
plied to Fiberglas yams as they are 
formed, has made it possible to dye 
the yarns with ordinary dyes and 
by commonly used methods The 
protein film repiesents only 1 to 2 
peicent, by weight, of the finished 
yarn, but with this small amount of 
film, improved depth of color has 
been achieved, due to absorption of 
the dyes by the film on the large 
surface area fwesented by the mul- 
tiple-filament yarn 

ELECTROLESS* PLATING 

Of Nickel, Cobalt on Metals by 
Chemical Reduction 

P LATINO nickel and ^obalt on metal 
surfaces without the use of electric 
cuirent, a new process known as 
electroless plating, is brought about 
by chemical reduction of a nickel or 
cobalt salt with hypophosphite In 
hot solution The reaction is cata- 
lytic, and under the prescribed con- 
ditions of concentration and pH, no 
plating occurs unless certain metals, 


such as steel or nickel, are mtro- 
duced in the bath The reduction 
then occurs only on the surface of 
the immersed metal with the pro- 
duction of an adherent coating of 93 
to 97 percent purity 

Photomicrographs of deposits ob- 
ta ined in this way show both a 
laminar and a columnar structure 
similar to bright nickel electrode- 
posits The electroless deposits arc 
of good quahty — sound though 
brittle — and unusually bright Since 
they can be made as hard as tool 
steel, the method may prove useful 
where hard, wear-resistant surfaces 
ai e required, as in bearmgs The 
process is particularly applicable to 
plating recesses, irregular-shaped 
objects, and enclosed areas such as 
tubes, where a centered internal 
electrode with special current leads 
would be needed in electroplating 

The equipment Is simple and 
more easily assembled than that re- 
quii ed for electroplating No gen- 
erators, rheostats, special racks, or 
contacts are necessary Small parts 
which cannot be barrel-plated eco- 
nomically are readily plated by the 
electroless process if suspended by a 
string or in a bag affording ample 
exposui e of the metal surface to 
the solution There is no need of 
constant motion, as m barrel plating, 
since curient distribution is not in- 
volved The reactions require a 
temperatuie above 90 degrees, Cen- 
tigrade 

A unique feature of the electroless 
process, developed by the National 
Bureau of Standards, is the catalytic 
initiation of the reaction by the fol- 
lowing metals Iron or steel, nickel, 
gold, cobalt, palladium, and alumi- 
num Unless one of these metals is 
introduced into the solution, no re- 
action takes place Once started, the 
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I eaction continues at the metallic 
surface, and only rarely occurs in 
other paits of the bath For this 
leason, the containing vessel should 
be of glass, plastics, oi other non- 
catalytic material 

Electroless plating on non-cata- 
lytic metal surfaces may be accom- 
plished in two ways If a film of 
palladium or rhodium of nearly 
monatomic thickness is first applied 
by chemical replacement on a non- 
catalytic metal, deposition of nickel 
or cobalt will occur on the activated 
surface Electroless plating of copper 
may be earned out in this way A 
second method of mitiating the re- 
duction IS to bring a less noble 
metal, such as iron or aluminum, in 
contact With the non-catalytic metal 
while it IS immersed in the hot 
electroless solution Once the proc- 
ess has been started, it continues 
because of the catalytic action of 
the initial deposit 


ELECTRONIC SOLDERING 

Applied on Production Bosis 
To /ncreosa Output 

A SIGNIFICANT practical application 
of high-frequenev induction heating 
to the soldermg of conductors to end 
rings m small squurel-cage motors 
rotors has been accomplished by an 
Illinois manufacturer TTie rotors are 
% inch in length and one inch in 
diameter^ The process is continuous 
with a production rate of 600 per 
hour 

Using the former conventiona] 
process, consisting of jigging the 
assembly and then dipping eac^ end 
into molten solder, pr^uctlon rates 
in the nei^borhood of only 150 per 


hour were obtained. In addition, the 
hot dip method is cumbersome 
wasteful of solder, and somewhat 
messy In the new process, the end 
rings are turned with solder prior 
to assembly, the assembled rotors 
aie rolled down an inclined track 
and through an clecti omagnclic 
field established by a woik coil The 
currents induced in the ends of the 
rotois melt the soldei and “sweat'’ 
the conductors on to the end rings 
The high frequency power equip- 
ment IS an RCA two kilowatt elec- 


tronic power generator, which con- 
verts the 60-cycle power supply to 
a frequency of about 400,000 cycles 
Not only has production been 
increased, but results are more uni- 
form and coats have declined in 
proportion to the increase in output 
— FPP 


FIRE HAZARD REDUCED 

By Drawing Off Dangerous Charges 
of Static Electricity 

Elimination of a hie hazard com- 
mon to many coating opeiations has 
been accomplished at the plant of 
the Pantasote Company m a simple 
and effective way In this operation 
static electricity is a constant and 
dangeious problem, as the product 
moves through the machines, for a 
spaik can ignite vapors of the vola- 
tile solvents used 

Static charges in this plant are 
*iow safely drawn off by application 
of an lonotron static eliminator [See 
also Scientific American, July 1946, 
page 30 — Ed ] This device consusts 
of a shielded bar supporting a strip 
of radioactive alloy at the point on 
the machine where the static charges 
tend to build up The air at this 
point is ionized by the alpha rays 
from the radioactive source, and 
acts as a conductor to draw off the 
chai ges as they are generated 

The lonotron, a product of the 
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United States Radium Corpora tion» 
i3 said to be the only type of static 
eliminator suitable for this applica- 
tion, as it involves no electrical 
power source or other possible igni- 
tion danger, and is not m physical 
contact with the coated surface 

SYNTHETIC QUARTZ 

Grown in Sf/fca-Soc/ium Soiution 
For Electronic, Optical Uses 

QoAaTZ crystals, required in opti- 
cal and electronic devices, and 
hitherto available only from scat- 
tered natural deposits, will be pro- 
duced by the Naval Research Lab- 
oratories, Washington, D C , as soon 
as equipment is installed for the op- 
eration of a new piocess of growmg 
them The method is based on tech- 
niques developed in Germany, and 
depends on the giowth of a crystal 
from a seed placed m a solution of 
silica, sodium hydroxide or carbo- 
nate, and water, heated to 350 to 400 
degrees, Centigrade, in a steel 
bomb Pressures generated may 
reach 2000 to 3000 pounds per square 
inch The new method is reported 
to yield crystals satisfactory for 
present known uses, and is expected 
to make the United States inde- 
pendent of the foreign sources from 
which these essential crystals hither- 
to have come — D H K 


TURNfeUCKLES TAPPED 

In Specially Designed Multiple 
Tapping Head 

T APPING 2Vi inch deep un-dnlled 
holes in cold rolled tumbuckles at 
a speed of 12,000 pieces per machine 
per 24-hour day is one way in 
which one manufacturer is meeting 
a demand for greatly stepped-up 
production without any increase in 
operator effort 

The particular job involves tap- 
ping a hole 2V4 inches deep in each 
end of a tumbuckle for automotive 
tie rods The tumbuckle is formed 
by rolling 0 125 inch flat stock The 
edges of the finished part are loft 
open Thus the inside diameter which 
is to be tapped is neither a ma- 
'fehiJied surface nor a drilled hole 
Due to the method of making the 
tumbuckle, rather generous toler- 
ances are allowed, the inside diam- 
eter being held to 626- 633 inch 
and the outside diameter to 870- 
880 inch. 

A specially designed multiple tap- 
ping head aooommodating four taps 
and fixtures which permit fast man- 
ual loading, automatic clamping, 
and automatic unloading at the end 
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of the tapping cycle is used Taps 
made of a special chiome-cobait 
high-speed steel, developed by the 
Detroit Tap and Tool Company, were 
adopted as standard on the basis of 
production records The manufac- 
turer of the tumbuckle, the Thomp- 
son Products Company, reports that 
these taps turned out SQO finish 
tapped tumbuckles before regrind- 
ing became necessary, as against 175 
for the average straight high-speed 
steel tap The M-11 taps, as they are 
called, also permitted a total of eight 
re-grinds before the tool had to be 
scrapped, instead of six re-grinds 
averaged by other tools 


DISTORTION OF METAL 

In Arc-Weld 6u;ld-Up Con Be 
AHinlmizad, Say Engineers 

T MI PROBLEM of distortion in metal, 
frequently met when building up 
worn surfaces with arc welding 
where the amoimt of weld metal 
to be deposited is large in proportion 
to the parent metal, can be mini- 
mized if certain precautions are 
taken, according to welding engi- 
neers of General Electria 
If the surface to be built up is not 
already worn smooth, it should be 
ground smooth. Pre-heating to un- 
lock stresses is if permis- 

sible Electrode siie should be small, 
and the current kept in the mid- 
range to prevent excessive heating. 


Beads should be kept thin and 
should be well s>^ned Only small 
areas should be covered between 
peenings Alternate layers should be 
laid at right angles Plenty of pres- 
sure on the wire brush between 
welds will aid sound metal build-up 


CARD TARLE TOP 

Molded From Phenolic, Is 
Stronger, Costs Less 

N^ouiio in one piece of general- 
purpose phenolic, all plastics card 
table tops weighing from 10 to 12 
pounds are believed to be the larg- 
est-area parts thus far developed 
in the American plastics Industry 
The phenolic tops, molded bv 
the Goodchild Plastics Company, are 
credited not only with being as lig^t 
as other tops of comparable size and 
strength, but also with being 
stronger than tops constructed from 
laminations of wood or paper More 
important, perhaps, is the fact that 
these plastics tops cost 17 to 21 per- 
cent less than a comparable quality 
part made from other materials, and 
that they have no dust-collecting 
joints or seams, no comer laps, 
wrinkles, or folds 
These tops, for which Durez, 
Bakellte, and Makalot general-pur- 
pose phenolic compounds are used, 
have a uniform finished thickness of 
a quarter inch For greater rigidity, 
the tops are reinforced by 1% inch 
sides, y\ inch thick, and by six ribs, 
% inch high, arranged in waffle 
design and molded into the under 
side Also molded into the under 
side, adjacent to the Inside faces of 
the outer ribs, are four leg attach- 
ment anchors — C A B 

SPINDLE LOCK SYSTEMS 

Prevent Motors From Starting 
Till Locks Are Released 

Locking machine spindles so that 
tools or work may be changed 
without damage to bearings, or with- 
out the need to hold the spmdles 
with wrenches, is an ancient trick 
of the machinist And in the old days 
when the starting of a machine 
with Its spindle locked meant only 
the squealing of a slippmg belt, 
these locks were fairly proof against 
carelessness 

With electrically motorized ma- 
chines, however, it is a different 
story With several motors there are 
several possible sources of delay or 
damage Locks therefore are being 
so placed that it is Impossible to 
start a motor unless all of the 
spindles have been released.— 
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HEAVY-DUTY CLEANER 

Vacuums^ Blows, Dries, 
And Sprays 

0 LOWING air at a velocity of 25,500 feet 
per minute, a new heavy-duty indus- 
trial cleaner is powered with a 1 1/3 
horsepower motor and weighs only 

14 pounds It has precision -type 
sealed ball bearings and air stream 
cooling scrolls which permit continu- 
ous operation without overheating It 
is claimed that the blower is able to 
run continuously for 24 hours a day, 
if necessary 

This new cleaner, manufactured by 
Ideal Industries, Inc , serves a multitude 
of industrial and commercial uses It 
vacuums, blows, sprays, and dries, and 

15 quickly and easily converted to any 
of Its functions 

With powerful auction force, it cleans 
away dirt, dust, and grime which ac- 
cumulates on and around machinery, 
motors, generators, and so on 

In some Instances, where the parts 
to be cleaned are encased or otherwise 
inaccessible, such as in air conditioning, 
refrigeration, and heating units, the 
dirt to be removed has become oil- 
soaked and heavy, and must be blown 
out The blower does the job easily and 
safely While blowing velocity is high, 
the pressure is low, elimmating the 
possibility of damage from blasting 

The unit may also be used as a 
sprayer for deodorants, insecticides, 
paint, varnish, and so on And If drying 
action is desired, a heater nozzle is at- 
tached to the blower, which raises the 
temperature of the blown air to a mini- 
mum of 85 degrees, Fahrenheit This is 



useful in drying motor windings and 
electrical equipment, and also for dry- 
ing paints, inkf^ and so on 
In ad^tlon to this heavy-duty 
blower, there is also available a medi- 
um-duty model with a 2/3 horsepower 
motor, which displaces air at 19,000 feet 
per minute Tills model weighs 9% 
pounds 


STUD WELDING 

Results in New Blind^Fastenmg 
Method of High Strength 

Xhrei: out of every ten cars coming 
off the 1947 automobile production 
lines are minus the bolt heads that 
have always marred the streamlined 
surfaces of bumpers The secret of this 
construction lies m the fact that lead- 
ing motor manufacturers are now at- 
taching bumpers to their frames by 
the new blmd^fasiening method of 
stud welding 

Bolt holes, which reduce the basic 
strength of these parts and provide 
an inevitable starting place for corro- 
sion, are eliminated by the use of 
stud welding in which headless bolts 
are welded directly to the interior sur- 
face of the parts 


DYNAMOMETER SCALE 

E/imfnqfes Double Handling by 
Weighing At Stock Pile 

Saving considerable time and labor 
while taking inventories, a portable 
dynamometer scale eliminates the 
necessity of moving stocks to a plat- 
form scale, usually some distance from 
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the stock piles, and then moving them 
back again The scale which does away 
with this double handling fits the crane 
or hoist hook and reads instaneously 
in pounds on the face of the dial With 
this scale, made by W C Dillon and 
Company, on the hook the load can be 
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lifted right at the stock pile and im- 
mediately replaced without further 
handling Dillon dynamometer scale 
capacities are from 0 to 500 pounds to 
0 to 20,000 pounds Scales are all the 
same size and same weight regardless 
of capacity 

RUBBER-BASE PAINT 

Resists Moisture and Abrasion, 

Gives tong Lasting Protection 

F ORMiNQ a tough, hard, elastic coating 
which is highly moisture-proof and re- 
sistant to acids, alkalis, and abrasion, 
a rubber-base pamt may be used on 
wood, metal, plaster, cement, and many 
other surfaces 

The coat is smooth and velvety to 
the touch, with a high gloss, and may 
be applied by brush or spray A prod- 
uct of Foundry Rubber, Inc , the pamt 



m 


SCIENTIFIC AMERICAN 


OCTOBER 1947 



driet tuffldently in 10 or 15 minutof to 
receive a Moond coat, and in four to 
eight hours, depending on temperature 
and humidity, it is fully hard and dry 
Particularly well suited to use in 
foundries for the protection of wood 
patterns subjected to severe ramming 
of hot moist sand, this paint, called 
Paracoat, is said to resist sand abrasion 
and outlast shellac, lacquer, and other 
finishes by four to eight or more times 
Foundries report that Paracoat does 
not become tacky or sticky as shellac 
does, and the patterns draw clean and 
clear of sand Also, the moisture-proof- 
ing qualities of the paint stabilize the 
moisture content of the wood, thus 
eliminating warping 


SCHOLASTIC SLIDE RULE 

Has New Shde Arrangement To 
Simplify Computations 

XTH SCALES OH the front of the rule 
so arranged that only one setting of 
the hairline gives with each result its 
square root, cube root, and logarithm, 
a new deci log log shde rule, greatly 
simplifies computations The log log 
scale on the back is expanded for 
greater accuracy, and arranged to give 
these five readings with each setting 
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of the hairline 1) decimal fraction to 
four and five figures, 2) its reciprocal 
to four and five figures, 3) logarithm, 
4) cologarithm, and 5) natural 
logarithm to base The scales read from 
one ten billionth to ten billion, and 
give decimal point location A simple 
legend tells which scale to read when 
raising to powers The slide rule, pro- 
duced by Pickett and Eckel, Inc, is 
made of magnesium alloy with a plas- 
tics surface bearing permanent, ex- 
panded, easy-to-read washable scales 
The size is 12V8 by 2^/^ by 3/16 inches 


VISE WITH FINGERS 

Grips Difficult Shapes Surely 
Without Marring Work 

Orasping firmly regular as well as ir- 
regular shapes which could not be 
held in conventional vises, a new 
bench vise has fingers which give the 
user the advantage of having a third 
hand This »ovel vise, made of solid 
bronze, wiH ^old disks, rings, spheres, 
hemispheres, tubes, and almost any 



Vita flngsrt koid disk finaly 



Visa in nta witkani aooatsarlat 


irregular shape without marring, dent- 
ing, or scratching the work The vise, 
called Bench King, will hold work 
from 0 001 Inch thick to two and one 
half inches thick with equal strength 
and positional convenience The four 
fingers supplied as accessories with the 
vise fit into sockets irr the two jaws 
The vise, made by Benjamin Uydess 
and Sons, Inc , may be used with these 
fingers, with tube and ring arbors (al- 
so supplied with the vise), or it may 
be used alone for holding flat work 


SMALL FLUORESCENT LAMP 

Is Cool, High Intensity Light 
Source for Close Work 

Designed for use on standard or spe- 
cial-purpose machines or for close 
bench work, a miniature fluorescent 
lamp produces a light intensity of 550 
foot-candles at three inchps working 
distance, and a color temperature of 
3500 degrees KeJvm This intense il- 
lumination, converging on the subject 
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from widely divergent angles, flood- 
U^ta tha subject, theraby mbUmixlng 
objectional bri^t spots and reflections, 
A normal operating temperature of 
115 degrees, Fahrenheit, allows close 
work ^thout appreciable radiant heat 
or hot surfaces The lamp, a product 
of Stocker and Yale, la designed for 
use on 115 volts, 60 cycle ac Starting 
is accomplished by twisting the starter 
knob on the lamp after the plug-ln- 
type ballast reactor is plugged Into a 
standard electrical outlet 
Twin four-watt bulbs of standard 
manufacture are rated at 2500 hours 
normal life, and may be obtained at 
any electrical supply store 
The lamp is finished with a baked 
black wrinkle exterior and a baked 
white enamel reflector Although nor- 
nially supplied with supporting bracket 
and cast base, it may be obtained less 
these supports where direct attachment 
to machines is desired 


MAGNETIC PROBE 

Extends, Retracts Magnet To 
Vary Field Strength 

OoMPRisiNO a powerful permanent 
magnet housed in a plastics tube, a new 
magnetic probe finds many applications 
in industry and In the shop The mag- 
netic bar can be extended from the 

Posket-sizt probe wHk magnot oxtondMl 



housing or i-etracted by turning a plas- 
tics knob at one end, by domg this, the 
probe's magnetic field strength may be 
varied — the greatest strength being 
reached when the magnet is fully ex- 
tended Called Magicbar by its manu- 
facturer, El jay Enterprises, the probe 
resembles a fountain pen, and can be 
earned by means of a pocket clip 
The probe is well suited to such uses 
as removing magnetic particles from the 
operating areas of machines, picking 
up hard-to-grasp articles such as small 
screws, tacks, and so on, and removing 
small sharp magnetic objects from stor- 
age bins Plant first-aid stations should 
find the probe helpful in removing steel 
splinters The adjustable magnetic 
strength feature makes it possible for 
the doctor or nurse to properly orient 
the splinter for extraction without pain- 
ful rupture of the tissues 


POWER-FACTOR CAPACITOR 

With Glass Bushings Will Not 
Puncture With Overload 

Using cast glass bushings made of ex- 
ceptionally stable low-expansion glass 
in which are cast metal inserts of a 
special nickel-steel alloy, new power- 
factor capacitors are hermetically sealed 
units The thermal expansion charac- 
teristics of the alloy are coordinated 
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with those of the glass A metal mount- 
ing flange cap is fused directly to the 
glass and the flange is In turn welded 
and soldered to the capacitor case, 
forming a hermetic seal that is perma- 
nently moisture-tight 
According to the manufacturer, the 
General Electric Company, these glass 
bushings are practically unaffected by 
weathering, micro-organisms, and ther- 
mal shock When excess potential is 
applied, the bushings will flash over 
externally rather than puncture or 
shatter The bushings are equipped with 
a split-type solderless connector, as- 
sembled after completion of the ca- 
pacitor 


FINGER GUARD 

Without Seam on Wearing Surface, 
Offers Over-End Protection 

P ROTECTiNG the thumb and fingers not 
only on the face and sides, new Anger 
guards extend the leather protection 
over the ends of the fingers There are 
no seams or joints at the finger tips, 
affording comfortable handling of 
even the smallest parts during buffing, 
grinding, polishing, and similar op- 
erations The seams on the sides are 
well out of the wearing zone, the elas- 
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tic webbing Boaures comfortable wear- 
ing without annoying slipping These 
new finger guards are made by the 
Industrial Glov^ Company In three 
weights of leath^ iight, medium, and 
heavy Four sizes are available small, 
medium, and large for the fingers, and 
one thumb size 

CLOTH ?AHit INSTALLATION 

By Locking Fabric Wifh P/asfics 
Sfrip Saves Time, Labor 

Fabric for the cloth-paneled interior 
of the Boeing “Stratocruiser” need no 
longer be hemmed or cut to exact 
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shape a new method of installation 
uses strips of Tennessee Eastman Cor- 
poration’s Tenite to lock the fabric in 
place One plastics strip is fastened 
to the airplane structure, a locking 
strip, about which the fabric to be in- 
stalled IS wrapped, snaps into place 
over the first strip, automatically 
tightening the fabric panel 


ELECTRONIC SORTER 

Inspects, Classifies, Counts at 
Rate of One Per Second 

Inspecting for accuracy of both diam- 
eter and length, an automatic sorting 
gage can check up to 3600 plastics foun- 
tain barrels per hour An electronic 
system is used to make the actual meas- 
urements and tp control the mechanical 
devices which sort the barrels The 
device, which sorts acceptable barrels 
into four size catagories, rejecting over- 
and under-sized pieces, was made for 
the Esterbrook Pen Company by the 
Federal Products Corporation 

As the pen barrels pass through the 
gage, they are inspected in the fol- 
lowmg sequence 

1 Acceptance or rejection for length 
Over- and under-size parts fall into a 
reject tote box Satisfactory parts con- 
tinue through the gage 

2 Acceptance or rejection for diam- 
eter Unsatisfactory parts fail into an- 
other reject box 
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3 Satisfactory parts sorted into four 
usable diameter groups, each tolerance 
equaling 0 001 inch 

Both rejects and acceptable parts are 
counted 

Greater accuracy, simultaneous con- 
trol of two dimensions, and greater 
speed of work handling and inspection 
are counted among the advantages of 
this system over manual inspiection 
methods LaV>or savings alone, it is 
estimated, will pay for the gage in little 
more than a year 

The Federal -Foote, Pierson Elec- 
tronic Comparator, upon which this 
gage IS based, is adaptable to a great 
many such inspection applications Al- 
ready similar devices are in use for 
the inspection of such articles as piston 
pins, bearing balls and rollers 


STABILIZED FEED BURNERS 

Deliver Constant Amount of Fuel 
In Spite of Viscosity Changes 

In a new senes of industrial heavy 
fuel oil bui ners, means are used to 
stabilize the feeding rate of fuel, re- 
gardless of changes in fuel oil tem- 
perature or viscosity These new Iron 
Fireman burners have capacities irom 
8 to 125 gallons per hour 
Even though the fluidity of the fuel 
may vary widely with changes in tem- 
perature, it IS claimed that these Iron 
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Firemen burners will deliver the same 
quantity of oil, no matter how thick or 
thin, and will feed evenly whether at 
the maximum burning rate or throttled 
down to low capacity It Is reported 
that no regulating valve or viscosity 
compensating device is reqidred 


RADIATION DITECTOR 

For Use in Fie/d or Laboratory 
Is Light and Portable 

Battxry powered to adapt it for field 
survey work, a new and compact Geiger 
counter is suitable also for use in the 
laE>oratory or plant for radioactivity 
determinations It Is carried by hand 
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or by means of a shoulder strap when 
employed in such work 

*^6 Geiger tube is enclosed in a 
housing which permits differential de- 
tection of hard and soft radiation com- 
ponents and b connected by a flexible 
cord to the internal circuits It may 
be employed either within the cabmet, 
where it is mounted in clips, or it can 
be removed for hand use m scanning 
areas where radioactivity b to be in- 
vestigated 

Controb and indicators are con- 
veniently located on a top panel so 
that adjustments and measurements 
can be made while the unit b being 
carried For laboratory work, the 
counter, produced by North American 
Philips Company, Inc , may be mounted 
so that the instrument panel b in a 
vertical position, which facilitates ob- 
servation of the radiation indicators 
from a distance 

The indicating meter shows the rate 
at which radioactive pulses are re- 
ceived and aJso b used to determine 
the potential applied to the Geiger- 
counter tube Vbual Indication of the 
pulse rate is provided by the Hasher 
ydMh is mounted on the panaL If head 
phooea are connected to the jack ter- 
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minab, audible slgnab can be received 
Geiger-counter voltage b adjusted 
by means of a convenient rotary con- 
trol High- and low-voltage supplies 
are controlled by a master switch 
which U interlocked with the cover 
Thb shuts off the power automatically 
when the instrument b closed All 
components are mounted in a metal 
cabinet measuring 12Va by 11% by 4V4 
inches The instrument complete with 
batteries weighs 17 pounds 


ASBESTOS-COTTON TOWEL 

Has Good Wafer Absorption and 
Polishing Properties 

Said TO wipe dishes faster and dryer 
than conventional towels, a new dish 
towel contains 20 percent asbestos, a 
material long noted for its ability to 
resbt fire, and recently dlacovered to 
have excellent water absorption and 
polishing properties The towel, known 
as Carosel, b produced by the textile 
division of United States Rubber Com- 
pany, and b made In a range of six 
colors — red, green, yellow, rose, blue, 
and burgundy The ability of asbestos 
to soak up water and Impart a polish 
to china and glass was discovered by 
textile engineers testing asbestos fabric 
for fireproof ironing board covers As- 
bestos combined with 80 peroent cotton 
produces a fabric similar to linen m 
appearance When dyed the cotton ab- 
sorbs color but the asbestos remains 
white, resulting in a mottled fabric 
While the asbestos content b suffi- 
cient to provide maximum polishing 
and wipmg efficiency, it b not sufiicient 
to make the fabric fireproof 


NUMBERING TOOL 

Built Especially For 
Heavy Work 

P ERMiTTiNG unusually heavy stamping, 
a simplified numbering machine fea- 
tures solid wheeb and a one-piece 
solid bar stock alloy tool-steel holder 
The machine numbers from one to 
999 The wheel locking b accomplished 
by a solid lock that fits into a depres- 
sion between the characters, or sepa- 
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rate locks for each wheel may be con- 
ttrueted. Tlie numbering machine, a 
product of the Aoromark Conqpany, b 
especially well suited to field work, 
where it eliminates the necesaity of 
carrying easily lost Individual number- 
ing stamps. 


FLOOR MAT 

With Rubber Cone Construction 
Reduces Workers' Fatigue 

P ROMOTiNQ safety and comfort in fac- 
tory and office, a rubber floor mat, 21 V4 
inches square, b made with some 2000 
rubber cones, a quarter Inch in height, 
on ib upper and lower surfaces Thb 
black, non-skidding, non-marking mat 
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not only cushions the feet of those who 
must work standing for long periods of 
time, but also protects them from pos- 
sible electrical shocks An interesting 
feature of the mat, called Magic Mat 
by its producer, Avenue Manufacturing 
and Sales Company, is the method by 
which It b cleaned The mat b simply 
dropped onto a hard floor, and, due to 
the rubber-cone construction, the dirt 
)ust falls off 


WATER-SHEDDING LIQUID 

Dries Metal Surfaces and 
Helps Inhibit Rust 

Havimc vkhy high penetrating power 
to enable it to dbplace water from 
blind holes and crevices, a new prod- 
uct in the form of a thin mobile liquid 
sheds water from the surfaces of met- 
als After the water has been dbplaced, 
the work b removed from the liquid 
and the solvent evaporates, leaving a 
water-free surface with tome rust-in- 
hibiting properties 

The liquid b recommended for dry- 
ing of plated work to prevent staining, 
spots that nomudly remain on the 
work from solids dissolved in the 
water, such as chromic add, or from 
the normal solids present in hard wa- 
ter, are removed. The water separates 
to the bottom of the liquid and can 
be drawn off periodically 

The liquid, known as Hydrex, b being 
used for drying of jewel^ wUeh con- 
tain many recesses that formerly re- 
quired alcohol* distiUed water, or saw- 
dust drying ^ver plated work b be- 
ing dried without spotting, using thb 
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water dicplacing liquid followed by a 
vapor dagreaser Hbls liquid, manu* 
factured by Enthone, Inc^ can be used 
for drying of steel after pickling and 
is particularly valuable for drying In 
the presence of high humidity when 
rusting occurs The liquid displaces the 
water from the surface of the steel 
and the thin film of material remain- 
ing acts as a rust-inhibitor without de- 
tracting from the appearance of the 
work 


SAW FILER 

Clamps Onto Hand Saw, Insures 
Proper Filing Angle 

Enabling even the most inexperienced 
hand to sharpen a hand saw swiftly 
and correctly, a new tool clamps onto 
the saw to guide the operation Two 
simple adjustments set the correct pitch 
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and angle to sharpen any type of hand 
saw Called the Speed ^w filer, It is 
made by the Speed Corporation, and 
is reported to have been thoroughly 
tested by both amateur and professional 
wood workers 

THERMOPLASTIC POLYBLEND 

Unites Qualities of Polyvinyl 
Chloride, N/tnIe Rubber 

CoMBTNiNO the toughness and chemi- 
cal resistance of polyvinyl chloride with 
the solvent resistance and flexibility 
of nitrile rubber, a new thermoplastic 
material Is also unusual In that the 
valuable characteristics of vinyl 
elastomers are achieved with no liquid 
plasticizer The nitrile component of 
the material serves as a non-extract- 
able, non-migrating, polymeric plasti- 
cizer If desired, conventional liquid 
plasticizers may also be added 
Designated Geon polyblend 500 x 
503, the new material l^s been espe- 
pectally designed for extruding and 
calendering, and is unusually well 
adapted to embossing and press-polish- 
ing operations. This should be of ex- 
treme value to the upholste^ry, shoe, 
electrical, and packaging industries. In 
the elecixical Industry, polyWend will 
serve as an ekoel^ent covering for 
cables containing vinyl Insulated wires 
since there Is no danger of plasticizer 


migration This ellmmation of plasti- 
cizer transfer is also iinportant to food 
packaging and adhesive applications 
The compounding, processing, end 
fabrication of polyblend, develops by 
the B F Goodrich Chemical Company, 
have characteristics peculiar to bo^ 
vinyl plastics and nitrile rubber The 
stock can be easily processed either on 
a hot or a cold mill where it forms a 
smooth sheet after only one '‘pass,'* 
and, unlike rubber, does not require a 
“breakdown” period 
Stocks to be press-polished after 
calendering may be processed like rub- 
ber at low calendering temperatures of 
150 to 250 degrees, Fahrenheit If maxi- 
mum physical properties are desired at 
the calendering operation, for such ap- 
plications as films for packagmg the 
stock should be calender^ like a vinyl 
plastics at temperatures of 300 to 330 
degrees, Fahrenheit It is Interesting to 
note that at temperatures between 310 
and 330 degrees, Fahrenheit, the transi- 
tion of polyblend from a rubber-like 
polymer to a vinyl plastics becomes 
complete 


SPARK.GUARD 

Prevents Ac;adental Sparking In 
Electrostatic Painting 

ELECTHONic Safety device so sensi- 
tive that it can be set to anticipate an 
accidental short, and de -energize the 
electrostatic field before a spark-over 
develops in electrostatic spray-coating 
and dip-detearing processes, will auto- 
matically stop the equipment should a 
piece accidentally approach the dis- 
charge electrode 

In electrostatic spraying, special dis- 
charge electrodes are energized to 
bombard atomized paint with a nega- 
tive charge as the particles enter the 
coating zone The product being painted 
passes through this zone on a conveyor, 
which, being electrically grounded, also 
serves to keep the piece at the opposite 
polarity to the electrodes This polarity 
differential creates a flow of charges 
and attracts the paint to the product 
with a “wrap-around” action charac- 
teristic of the process So powerful is 
the attraction of the field within the 
coating zone that some pamt particles 
make 180 degree turns and “paint 
around a curve” so that paint which 
otherwise would become overspray 
contributes to the coating of the prod- 
uct 

In normal operation of this Hansburg 
process, the likelihood of any spark 
occurrmg is minimized by installing the 
electrostatic equipment in accordance 
with rules established by the National 
Fire Protection Association Under 
these rules, the electrostatic installa- 
tion IS engineered so that any part of 
the equipment which transmits elec- 
tric current is separated from the prod- 
ucts being painted or parts of opposite 
polarity by at least twice the possible 
spark -over distance 

The new ”spark-guard” is designed 
to further mlnknize sparking possibili- 
ties which would result from any ab- 
normal accidental reduction of this 
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To<l&y> war worries have been succeeded 
by an atomic turmoil Far-reaching 
changes have always followed wars— 
and the man who has kept pace always 
comes out on top 

Come what may, one need is never 
completely filled— the need for compe- 
tent executives to direct business and 
industry la tumultuous times like those 
of today, this demand multiplies Right 
now, the outlook for ambitious men is 
brighter than ever before— if they have 
the training to take advantage of op- 
portunities 

The training needed is not narrowly 
specialized, but goes broad and deep, 
probing the basic principles that undcrly 
all business. It provides the knowledge 
that enables men to direct the activities 
of others not in one department or one 
kind of business, but in any business It 
supplies the "know how" that enables 
top execuuves to manage any business 

How to get such executive training 


Takes months instead of years 

This knowledge takes years to acquire 
by ordinary methods Through Institute 
training, the process Is concentrated and 
thus finished in a matter of months It 
does not interfere with a man’s present 
position, being taken at home, during 
spare hours More than 430,000 men 
have subscribed, many call it **a turning 
point in their lives 

Many prominent contributors 

One reason why the Institute Course is 
so basic, thorough and scientific is found 
in Its list of prominent contributors 
Among them are such men as Thomas 
J VTatson, President, International Busi- 
ness Machines Corp , Frederick W 
Pickard, Vice President and Director, 
E I du Pont tie Nemours & Co , Clifton 
Slusser, Vice President, Goodyear Tire 
& Rubber Co , and Herman Stelnkraus, 
President, Bridgeport Brass Company 


Training of this kind is provided by the 
Modern Business Course and Service of 
the Alexander Hamilton Institute The 
Course covers the four ma|or funaions 
of business— Produaion, Marketing, Fi- 
nance and Accounting It turns out not 
accountants, or salesmen or production 
men, but txaemthm! 


Fill in and mail this 
coupon today, and a 
free copy of "Forging 
Ahead in Business" 
will be mailed to you 



“Forging Ahead in Buriness’-FREEI 

You can read the Institute’s stimulating 
story in the 64-page booklet ’’Forging 
Ahead in Business " Convenient, time 
saving. It IS offered without cost or obli 
gation Simply fill in and mail the coupon ' 
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separation It consists essentially of a 
self-contained control cabinet, power 
pack, and electronic relays arranged to 
de-energize the field when accidental 
dislocation of a part reduces the sepa- 
ration below safe limits The device 
also activates a bell and lamp to signal 
the operator, and can be wired to stop 
the conveyor or other equipment as 
desired 


BOARD JACK 

Assures Tight-Ftfftng Joints 
m Flooring or S/d/ng 

PARTICULAR Interest to building 
contractors, carpenters, and home- 
builders IS a new tool operating on the 
lever principle which was especially 
designed for quick application of floor- 
ing, siding, and sheathing with the 
tightest possible joints With this tool, 
called Bord-Jak, even badly warped 
boards can be forced into line and 
held In position for easy and accurate 
nailing Tongue-and-groove or square- 
edge flooring or siding can be brought 
into perfect tight-fltting allnement 
without hammering or battering the 
lumber — all with substantial savings in 
time, labor, and cost 
It IS not necessary to hammer, block, 
and 6et boards in order to obtain close- 
fltUng joints A quick tap of the ham- 
mer against the anchor head sets it in- 
to position on the joists Lever action 
against the broad pressure plates 
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squeezes the boards tightly together, 
and holds them In position, leaving the 
hands free for nailing 
Spreading and squeezing joists or 
studs that bow too closely together can 
be accomplished with ease by using 
accessory feet which are a part of each 
tool, product of the Maco Corporation 
After true alinement has been made, 
studs or joists are held in acctirate 
position until nailed or anchored to 
hold permanently In applying sheath- 
ing or siding, the tool is used vertically 
rather than horizontally 


D^AL PURPOSE TOOL 

Combines Hand Drill and 
Painf Brush Cleaner 

Combining In a single unit a paint 
brush cleaner and a hand drill, a new 
device Is easily converted from one ap- 
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plication to the other by replacing the 
drill chuck with the brush-clamp at- 
tachment, or vice-versa The gear ratio 
IS eight to one, as a drill, the unit, pro- 
duced by Home Utilities, Inc , will bore 
holes up to a quarter inch in diameter 


DIAL INDICATOR 

Has High Amp/iflcahon Ratio 
For Greeter Accurocy 

Said to extend the field of accuracy 
which can be covered by a wholly 
mechanical dial indicator, a quadrant- 
lype dial indicator which has standard 
mounting dimensions is suited for use 
on comparators and on fixtures for con- 
trolling especially close tolerances 

The indicator, called Micronar, has 
an unusually high amplification ratio 
for an instrument of the dial indicator 
type The scale of the English unit 
model is divided into 0001 inch steps 
and in the central portion these in- 
tervals have been subdivided to 00002 
inch Consistent repeatability and ac- 
curacy in keeping with these fine divi- 
sions is claimed The effective range Is 
0018 inch, considered adequate for the 
fine checking for which this instrument 
is intended 

The working advantages of Micronar, 
made by the Standard Gage Company, 
Inc^ include a light-weight hand which 
is instantly responsive and reaches its 
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final position without noticeable flutter- 
ing The dial is rotatable over a small 
angle by means of a fine adjusting 
screw which facilitates setting the in- 
strument to a standard The Micronar 
IS regularly furnished with a sapphire 
tipped contact point for wear resistance 
In addition to the English model there 
IS available a metric model graduated 
in 001mm and having a range of 04mm 


ALUMINUM PAINT 

Dries Fast, Resists Attack 
By Most Chemicals 

M ADE WITH a corrosion-proof, syn- 
thetic resin vehicle and a special alu- 
minum powder that leafs well, an 
aluminum protective coat offers ad- 
vantages not obtainable with ordinary 
aluminum paints Since aluminum is 
acted upon by both acids and alkalis, 
and since there are nearly always at 
least some traces of chemicals in the 
atmosphere of every industrial plant 
area, the encasing of the aluminum 
particles in an acid-, alkali-, and 
waterproof synthetic resin vehicle pro- 
tects the leafed aluminum from any 
dulling corrosive effect Further, since 
the synthetic resin vehicle transmits 
approximately 95 percent of the visible 
light (in contrast to the dark amber 
color and lower light transmussion of 
conventional aluminum vehicles), this 
coating, called Prufeoat Aluminum, ac- 
tually is brighter in the first place 

The leafed aluminum particles plus 
the polymerized Prufeoat vehicle not 
only provide protection against acids, 
alkalis, and water, but also seal in al) 
average surface conditions Thus, Pruf- 
eoat Aluminum can be satisfactorily 
applied to any general maintenance 
surface that is dry and reasonably free 
of rust and foreign material (oil, 
grease, tar, and asphalt) The resultant 
coating also keeps moisture and other 
corrosive agents from reaching the sur- 
face 

The volatile solvents in Prufeoat 
Aluminum evaporate sufficiently with- 
in a few minutes after application to 
leave the coating dry to the touch 
It can ram within a matter of minutes 



WE TRY TO MAKE 

Perfect 

FIRST-SURFACE MIRRORS! 

A perfect mirror surface would 
be as hard as a diamond, as 
corrosion-resistant as platinum, 
and would reflect all the light 
failing on it But unfortunately 
nature does not provide us with 
a metal of these characteristics 
And we do make as good a 
first surface mirror as can be 
made! 

Recipe 1 T ake one or mora 
metaU as they exist 

2 Deposit them with cars 
and preemon on dean 
surfaces 

3 Rigorously reject all that 
do not meet our stand 
ards 

4 Sell them everywhere for 
complete satisfaction. 

Results Mirrors of which we at 
EVAPORATED are proud I 

Write for descriptive folder 
Ht%h vacuum chambers are used irt 
the production of our mtrrors 
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after the paint has been applied with 
no adverse effect up^ the^ finished Job 
This fast alr-drylng characteristic also 
makes the coating unusoally interest- 
ing for production line painting where 
it is desired to paint sheet metal prod- 
ucts, and either keep a production line 
moving or to handle the painted prod- 
uct vdthin a matter of minutes 


SOLIDS-HANDLING PUMP 

DRtignmd For Mntmum Otlvfion, 
Has Longer Service Life 

Intended for applications where dilu- 
tion must be kept to a minimum, even 
though it may result in reducing the 
life of the sleeve and packing, a new 
type of sollds-handling pump with a 
special back cover allowing for two 
rings of packing between the seal cage 
and the area of the casing in back of 
the impeller has no box wear 

plate This sollds^handling pump, pro- 
duced by the Allis-Chalmers ininu- 
facturing Company, is an addition to the 
line of pumps produced by that com- 
pany for several years, which has its 
seal cage immediately adjacent to the 
area of the casing in back of the Im- 
peller This latter unit has been used 
In pumping such solids as slurries, tail- 
ings, pulps, sludges, and so on, where 
materials must be kept out of the 
stuffing box, regardless of dilution, or 
where dilution is not considered to be 
a disadvantage 

Combining a special design plus o 
new, highly abrasive-resistant alloy 
this solids-handling pump Is said to 
outlast ordinary pumps two to four 
times, and is available in capacities 
from 175 to 7000 gallons per minute at 
heads through 100 feet 


DEHUHIDIFYINO AOINT 

Supplied in Cloth Bag To Be 
Hung Wherever Needed 

Designed for use wherever air damp- 
ness should be removed or reduc^, 
a new dehumidifier effectively aids in 
the prevention of mold and mildew 
During the war. this material, called 
De-Moist, was used as a dehydrating 
agent for the prevention of damage by 
rust In shipment of equipment over- 
seas It is claimed to be superior to 
many other air-drying agents because 
it not only attracts moisture — up to 
100 percent of its weight— but com- 
pletely absorbs this moisture like a 
sponge It does not drip When this 
materia], made by the G N CoughJan 
CompEuiy, has absorbed Its full capacity 
of moisture, it can be regenerated as 
often as desired, simply by baking for 
an hour or two in an oven 
It is available now In 12-ounce pack- 
ages, one package being adequate for 
an average room This package consists 
of a cloth sack containing the product, 
and an outside container made with a 
vapor-proof altuxiintim foil lining The 
user simply removes the outer con- 
tainer and hangs the cloth sack wher- 
ever needed 
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CHANOxna TBt Shapi or Metals With 
An Engine Lathe This 160-page 
book, containing over 500 charts, pho- 
tographs/ and drawings, Is a compre- 
hensive industrial -training tool ex- 
plaining the '*why*’ rather than the 
“how" of lathe operation Intent is to 
stimulate workman imtiatlve and pride 
of craftsmanship Extremely readable 
Available at special rates for industrial 
training programs Shell Oil Company, 
Jnc , SO Weet 50th Street, New York 20y 
New York — Individual copies $7^ 

Textoute Lahinatid Plastics This 64- 
page booklet lists 44 different grades 
of this sheet material with their elec- 
trical, physical, and mechanical prop- 
erties as well as information on the 
manufacture, application engineering, 
and properties of each type General 
Electric Compemy, Chemical News Bu- 
reau, Pittsfield, Massachusetts — Gratis 

Pedestal Spot Welders Describing a 
line of welders built on heavy duty 
principles and equally adaptable for 
miscellaneous spot welding and for high 
production work, this bulletin presents 
ipeciffcations, drawings, and details of 
the available types and sizes Request 
Bulletin No S(^ Propretsive Welder 
Company, 3050 Eaet Outer Drive, De- 
troit 12, Michigan — Gratis 

I^iEsiNAL, a chemical selective plugging 
agent for use in secondary recovery 
of oil from oil wells by water flooding, 
is described in a 12-page booklet Point- 
ing out how Dresinal can be economi- 
cally effective in reducing excessive 
Water consumption by sealing off the 
more permeable, non-productive sands, 
and directing the water flow into oil- 
containing sandsy the booklet also gives 
information on how it Is applied and 
the results obtained, Hercules Powder 
Company, Wilmington 99, Dclaiuare — 
Gratis 

Investigation or the Strength or Riv- 
eted Joints in Copper Sheets, by 
W M Wilson and A M Ozelsel. is a 
bulletin based on the flndings of 
tests conducted by the Engineering Ex- 
periment Station of the University of 
minois Rfquest Bulletin No 360 Uni- 
vertitv of Illinois, Enffineerino Experi- 
ment Station, Vrhana, Illinois —Gratis 

GB Lamp Bulletin This 76-page bulle- 
tin, prepared by C E Weitz, has 
been called the lamp users' “blble" It 
contains technical data on lamp design 
and operation, gathered from a wide 
range of bulletins and articles, and 
covers incandescent, mercury, and 
fluorescent lamps Induded are photo- 
graphs, diagrams, and charts, informa- 
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The Editors Recommend 


PROCEDUIIES IN BXFBRIMENTAL PHYSICS — 
By John Strmns, BkM A wealth of unefiil data 
of a practical klpd lor the conitrurioir axperJmeiitcr 
and ikiUad craftamaii $7 45 

HIGH FRTOimNCT INDUCTION HEATING — 
By Frmmk W Cmrtis Aniwen many quaatlona cun 
rcrntnR induction haatina and Ita utllfty in indut 
trial procataaa ThorDUshly practical in acope $3 10 

TOO! MAEINC — Ey f M Colm Inatnictiuni 
for tnaklnc and tialng all kind* from peraonal toolt 
tn arbur prcMea iathea planara etc m different 
metala S4.10 

NFW HELP FOR RUPTURE fHERNlA) „ By 
John W Kinn A pamphlet lor thoae who wear 
trusaca deicribtnf a aorira of eaereUM deaifned to 
vtrengihen muaolea and keep the hernia under con 
trol No claima are made for eurea but the informa 
llun given will benaftt many pallenta 12 paaea 

is 10 

lOUR HAIR AND ITS CARE — By Oacatr L 
Lorlm, M D , mnd Bowmrd T Bmhrmmn, MJ> 

Srientific facta about hair — how to aave and beiotlfy 
It treat Infectlona and ao on Real facta not a 
curs for baldneaa ' aoreed SS 10 

MUSICAL ACOUSTICS — By Ckmrtot Cutvor 
Trutbonk (or college etudenia malorlxtg in raualt 
and eairntlally phyatoe throughout Curera all impoi 
lent phaaea of acoualloa of muaic $8 tO 

PLASTICS — By J H DmBoU Third edition 
igaln revlted and enlarged with two (our col^r 
l>latea Tbla is an important book on ilie whole 
general aubjeot of plaatica plua much brand new 
ttialerial un aynthetic rubber nianufariuring prno 
eaaea and plaatica uiuldinga S8 lO 

NORTONS STAR ATLAH AND TELESCOPH 
handbook — By Nmrton mnd ImglU New tenth 

edition of a aiaodard work, with main rharta re 
drawn for epoch of 1950 Standby lor amaieura 
paat the cradle roU S3 35 

THE MEANING OF RELATIVITY — By Alhort 
Binttmln Second edition with added chapter de 
Berthing advinctm alnce publication of firat edition 
tome 2S yeara ago Requires knowledge of advanced 
mathemallca and phyalca nut a popular espoaition 

SS 10 

TECHNIQUES OF GLASS MANIPULATION IN 
SCIENTHir RESEARCH — By JuUum D Halrl 
maw, FkJ> Teat coeera prupertiea of glaaa flats 
working equipment, beaic opcrailona aealt (Inrlud 
ing metal to glaaa) end eaerciaea aimed at perfect 
Ing technique 53 70 

RADIANT HEATING ^ By T Nmpter Adlmm 
Complete information for enginecra arcblteota and 
con tract ora on design ioaiallatiou and control of 
hot water steam warm air and electtlc radiant 
healing ayatatua t6.10 

SLIDE RULE SIMPUI-IED — By C O Hwrria 

How to uae a allde rule without anr <•( the myati 
hraiion that often aarrounda thia important tool of 
the engineer Excellent iliuatraiiona make everything 
clear $4 10 including a alidc rule for book alone 

sa S3 

ELECTRIC MOTOR REPAIR — By Rohmrt 
BoMonbmrg Practical InstructloiiB with excellent 
drawinga and text aaparately bound to that book 
ran be left open to a certain drawing while fol 
lowing the printed iaatructions 55 10 

MACHINERY^ HANDBOOK — tSth BAitlon 

Bible of (he mechanical induatry 1911 pagea 
of laieat Btandarda, data and laformatlon required 
dally in abop and drafting room 56 10 


Bwst Sallars 
In Science 

THE EINSTEIN THEORY OF RELATIVITY «- 
By L R and ff C £f«6*r An Intarmadlaie hook 
from which engineera and the like ran get cloie 
to an undoratanding of relativity Partly In Ian 
fuage but largely In mathematlri of college grade 
mainly ralculua 53 10 

ATOMIC ARTILLERY AND THE ATOMIC 
BOMB — By John Rolloek Roborioom Standard 
bait srller far yeira deacrlblng electrona protona 
poaitrpna photona erwmlc raya and the manutoe 
ture of artificial radioactivity — now with a chapter 
added on the hntnb and the dlfficultlea of lu pro 
ductlon 55*40 

EXPERIMENTAL SPECTROSCOPY — - By Bmipk 
A Smwymr Covers theory and type# of spectrooeopea 
and apectographa mounting and uae of graifnga 
determination of wavHengiht infra red ape«troacouy 
apeotrochemlcal aualytia and ao on Somewnai 
elementary hut requlrra knowledge of phyaira and 
aome phyairal optics 55 10 

PRINCIPLES OF PHYSICS. VOL. Ill— OPTICS 

— By Fnineff ITaaioM Sawra One of the moat 

mwlern works on phyaical optica available today 
At ollegr level i| rnvera the aubject with emphaaU 
on phyaical principlea rathar than practical appll 
cations 56 10 

IF YOU MUST GAMBLE— Rr Mmuriro LmnJhmn 
Statistical safety aa practiced by inaurance com 
paniiHi applied to bridge dice roulette boraea 
and so on No guarantee of aucceasful ayatema 
but anund advice lightly handled 58 10 

EXPERIMENTAI PLASTICS AND SYNTHETIC 
RESINS — By O f D Almlio EapliLfi direotlona 
for tnaklng most of the wellkniwn plaatica and 
rrafna uaing a minimum of laboratory equipment 
Many of the procmaea can be iranalated direelly 
into induatrial appltcatlona 58 10 

kUNDAMENTALS OF OPTICAL ENGINEERING 

— By Oonald I# Jacoba This work itarti out 

at the very beginning ia mainly non mathetnatleal 
and is probalily the beat suited of all existing books 
as an inlriKlm lion to optical design Author la a 
phyaiciat at Bureau of Standards 55 60 

PRECISION HOLE LOCATION FOR INTER- 
CHANGEABILITY IN TOOLMAKINC AND PRO 
DUCTION— flr / Robort Moor» Complete an I 
authoritative text on hole location procedures, plua 
1#4 page# of Hoodworih Hole Location lablea 55 OO 

THE HOME FREEZER HANDBOOK — By Cormid 
J Stout Detailed Inatrucllons for building and 
operating home (reeiera large and small that are 
1 )W m Brat roai and economieal to run Section on 
preparation of foods for freeatog 54 10 

INDUCTION HEATING By Oabmrn Brmco, 

Johnaon^ Vmhlm, and Bmgmm Principles and theory 
practical appliralluns of ntr tor generator abd high 
frequency induction heating circuits and frr 
quency generation and corapirlaona of heal treating 
methods 53 I® 

THE BOOK OF HOUSES — By Dawn onrf 
Brmimo* Basic factors in home cnnatruciion ore 
considered aa are also financing coaia legal de 
tafia safety factors and ao on FuMy iUnatrated 
including 150 photographs and 100 floor plana In 

the fSOOO to 110 000 price range 55 10 
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With DI-ACRO 
BENDERS.... 

The Dl ACRO Bender malted perfectly 
centered eyci from rod or strip stock at 
high hourly uroduction rates 
Moth eye ana (entering bend 
arc formed with one opera 
tion Any liice e>e may be 
formed wtthm capacity of 
bender and ductile hmitg of 
material 

Dl ACRO Precision Bending Is 
accurate to OOr lor duplicated 
parts DX-AORO Benders bend 
angle, channel rod tubing wire 
moulding strip stock, etc 
Machines are easily adjiutable 
for simple oompound sjmI re- 
verse bends of yarylng radU 
Pronounced '*Die ACK RO*' 


O'nEIL-IRUlin nm.co. 
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Immediate delivery ... , 

3 and 4 inch PORTABLE / REFRACTORS 


FIRST QUALITY DOUBLE OBJEaiVE LENS, 
LOW POWER FINDER with CROSSHAIRS, 
STAR DIAGONAL (or prismotk inverter 
for terrestial work), RACK AND 
PINION FOCUSING, 5 FOOT 
HARD MAPLE TRIPOD, 
AiUMINUM TUBE 

3 INCH COMPLETE WITH 45, 

90, 180 POWER EYEPIECES 

♦265 

4 INCH COMPLETE WITH 40, 

130, 240 POWER EYEPIECES 

♦435 



Oblectlve tenses ore precision ground of the 
very highest quoiity crown ond fllnf* optical 
gtoss, ond corrected for chromatic ond 
spherical oberrotlons. Both Instruments re- 
veol detoiis os found on Mors Jupiter ond 
Soturn with gpusuoi richness ond brilliance 
These ond other portable reflecting ond re 
froctlng types ore ovallobie Immediately 
descriptive folders sent on request Inquiries 
on permonently mounted instruments for col 
lege ond private observotories ore invited 
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When you dticovor how ooty and profitablp It Is to ottabllsh a nolghborfiobd lubscrfpHon 
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tion on lamp economics, temperatures, 
voltages, auj^iary equipment; and dis- 
cussions of germicldiil, infra-Ted, sun- 
lamps, and glow lamps Request Bulle- 
tin LD-1 General Electric Company, 
Lamp Department, Nela Park, Cleve- 
land 12, Ohio “40 cents 

SiDS Suction Centrifugal Pubeps is an 
eight-page catalog presenting infor- 
mation and illustrations on three types 
of belt or direct-drive pumps, single 
ball bearing with open type impeller, 
two ball bearing with open type im- 
peller, and two ball bearing with semi- 
enclosed impeller Sizes include 
1, 1^, and 2 inch side suction, and 
capacities range from 2 to 200 gallons 
per minute The Deming Company, 
Salem, Ohio — Gratis 

A Report On How to Select Powes 
Brushes for MANUPAcnnuNG Opera- 
tions, a 24-page booklet, was designed 
as an encyclopedia of power-brush 
usage The factors entering into brush 
selection are given and illustrations 
show actual power-brushing opera- 
tions The Osborn Manufacturing Com- 
pany, 5401 Hamilton Avenue, Cleveland 
14, Ohio — Gratia 

Floor Cleaning Equipment is a 16-page 
catalog of commercial equipment in- 
cluding wringers, tanks, mopsticks, and 
so on Geerprea Wringer, Inc Muske- 
gon, Michigan — Gratia 

Stokes Freeze-Drying Equipment, a 
20-page catalog, describes and Illus- 
trates equipment and procedures which 
were developed for this method of pre- 
serving without refrigeration and of 
promoting complete and rapid solubil- 
ity of difficult-to-dissolve materials 
F J Stokes Machine Compony, Tahor 
Road, Philadelphia 20, Pennsylvania — 
Gratia 

“Controlled-Air’* Powered Devices In 
16 pages this bulletin illustrates how 
almost any repetitive manual operation 
involving push, pull, lift, or turn can be 
performed faster and with cost reduc- 
tion by the use of the powered devices 
described The Bellows Company, 798 
North Main Street, Akron, Ohio — 
Gratia 

Magnetic Tape Recordinc Handbook In 
28 pages this booklet describes the 
tape, which is made of paper coated 
with a special material which permits 
high-energy saturation of fine magnetic 
particles Also included are design 
principles, mechanical requirements, 
and engmeermg details of recording 
and playback equipment The Indiana 
Steel Products Company, Six JYorth 
Michigan Avenue, Chicago 2, Illinois 
— Gratia 

Handbook or Anaylitical Methods fob 
Soybeans and Soybean Prdducts In 
40 pages this booklet prepared for the 
convenience of oil, fo^, end agricul- 
tural chemists, gives details on methods 
of analyses, including certain official 
methods and adaptations National Soy- 
bean Processors Association, 3818 
Board of Trade Building, Chicago 4, 
Illinois -$1JOO 
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Our Book Corner 


THE iOOK DEPARTMENT of ScIontHk Afnorkon ts oonductoil, with tho co- 
oporotion of tho Edltofi* to mofio ovotloblo for yoo O comprohonatvo book 
lorvtco Eoch month tho Editors loloct ond rovlow bi thoao columns now books 
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HfAT PUMPS 

By Sporn, Ambrosm^ and Baumnistnr 

R baou interost In the article ^Fire* 
leaa Heat for the Home,*’ published 
in our May, 1947 issue, izidicates that 
the present book will find wide interest 
and acceptance Its treatment of Uie 
subject of heating and cooling by this 
old yet new method is technical, the 
work being designed to present basic 
facts about principles, equipment, 
maintenance, operating, and imtalla- 
Uon problems. Further, heat pumps 
are not only considered for heating 
and cooling of buildings, but also for 
their equally Important applications in 
the Industrial field for evaporation and 
purification of liquids, f<nr drying of 
solids, and for the simultaneous chill- 
ing and heating of process fluids (1S8 
pages, 6 by 9 inches, well illustrated 
with drawings and photographs of ex- 
isting installations^— $3.95 postpaid. — 

STUDIIS IN GINIUS 

By Walter G fiowermon 

S TAtxsTtcAL, mainly, but with accom- 
panying discuaaicHi. SUxd^ of emi- 
nent deceased Americans on basis of 
place or origin, occupations, heredity 
and parentage, childhood aiid youth, 
marriage and family, diiratlon of life, 
pathologies, height and weight; pig- 
mentation. Concluadons drawn are of 
interest to those trying to find basis of 
genius Part H (85 pages) treats world- 
wide genius similarly (943 pages, 6 by 
® jpehtt, 7 charts )^-44A5 postpaid- 


OROANie CHIMISTRY 

By Pov/ Kemr 

S Kom B imlWh tdhion ot a wall 
ImowB aad authorUativt book 
brought IV to dote by tiio ineluilon of 
UBondmoata and addlttem to agroa 
with tho oighdi Gorman option pub> 
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lished in Leipzig in 1942 The present 
English edition has been published 
under the copyright vested by the 
Allen Property Custodian from its for- 
mer German owners While organic 
chemists commonly possess adequate 
reading knowledge of the German 
language, the appearance in English of 
a new edition this work by Prof 
Karrer of the University of Ztxrich, 
Switzerland, makes its contents more 
easily available to Americans for ready 
reference Prof Karrer was awarded 
the Nobel prize in^chemistry in 1937 
(973 pages, 6% by 10 inches, 6 illustra- 
tions)— 17 60 postpaid— DHK 

PUILie RILATIONS IN ACTION 

Edttad by Ehihp indy 

T hixty case histones of successful 
public relation programs are de- 
scribed in full, with the problem faced, 
the method of handling, and the results 
obtained concisely presented. A clear, 
easily read book of decided value to 
anyone interested in or concerned with 
this rapidly growing field (280 pages, 
6V4 by 9Mi inches, illustrated )— $4 00 
-JVJfU 

NIW COLLEGI STANDARD 
DICTIONARY 

By Funk B Wagnalls 

R eviewino a dictionary may seem off- 
hand to be a dull and thankless 
chore However, here*s a dictionary 
that warrants more than mere passing 
attention First and foremost is the 
use of an entirely new procedxire for 
showing accent and pronunciation, us- 
ing what the publisher has dubbed 
^Em-Pha-iypo ” No cabalistic symbols 
must be interpreted before you esn 
be sure of pronunciation. The type and 
underlining doea the job for you Then, 
pronunciation is indicated in simple 
tpeliing so that no further interpreta- 
tion or gueu work is required Even a 
cursory glance through the entirely 
readable pagee of this volume shows 
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CENTRAL 
PROBLEM 

of 

nuclear 
plqrsies 

ELEMENTARY 

NUCLEAR 

THEORY 

8y H /f BBT/fF, Professor of 
Phystes, Corneil Unirerstty, 
formerly wtih the Manhattan 
Engineer Dutnet Lssboraiortes 

Dr Bcthe has based this book on 
a senes of his lectures to engi- 
neers and scientists who are not 
specialists m nuclear physics This 
IS a clearly written study of the 
fundamental theory of nuclear 
forces Dr Bethe has treated tlie 
subject from an empirical point 
of view He has dealt very briefly 
with purely theoretical considera- 
tions, particularly the meson the- 
ory, b^use they are not yet in 
a form that permits useful pre- 
dictions 

Dr Bethe explains the available 
evidence on nuclear forces in 
terms of the behavior of the sun- 
plest nuclear systems He merely 
outlines the theory of compound 
nuclei and omits the very special 
aspect of nuclear physics — the 
theory of the fission process 

Contents Include DECRIPTIVE 
THEORY OF NUCLEI Basic Facts. 
The Sue of Nuclei BeU Dlstmtegra- 
tion (Descnptivc) , Further Facts on 
Nuclear Dlstintegntion Spin and 
Statistica Beta DUtintefration and 
the Neutrino. QUA NTI TATI V E 

THFORY OF NUcLeaR FORCES, 
Physical Properties of Neutron Pro- 
ton and Dcuteroo Ground State of 
the Deuteron Scattennf of Neutrons 
by Free Protons, Scatt^na of Neu 
trona by Protons Bound in Molecules 
Interaction of tho Deuteron with 
Radifttion i Scattenne of Protons by 
Protons Non Central Forces Satura 
tion of Nuclear Forces. Sketch of the 
Meson Theoir of Nuclesr Forces 
TOPICS NOT related TO NU 
clear forces Beta Dietlntcgra 
tion The Compound Nucleus 
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Probable price $225 
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Science in 
Progress 

Edtud by 

GEOROE A. lAITSELL 

Thf fifth senes of SC IhNCE IN PRO 
(iREss contains rcporti ot) recent ma 
jur investigattoiia by ten outstanding 
sLicniistft in the tielda of seinmology 
phyi'ictf, chemistry, bio-chcinistry ana 
litmy , t uncer, genetics biology and 
plant physiology and pathology There 
is a Preface by the Editor and an In 
trodnction by Prank B Jewett, Preai 
dent of tlie National Academy of Sci 
rnecti (m the effect of the war upon 
fundamental and applied science and 
scientific man^vower 


lilustratcd $5 00 
ttli tfwkslorcji 
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THE HENRY SYSTEM 
Of FIngar Print 
ClasaHleation 
and 

Identification 

IS now In use by Riost 
of iha Police DepartUMiits In file United 
Sutes It u also the lystem which ep- 
pUcams for many Ovil Service posicim 
niuat neater before (bey cen aucceMfully 
fin all reouirenenta 

The only book based on the Henry Syatetn 
la Frodenck Kttbne'a 

^'THE FINGER PRINT 
INSTRUCTOR’’ 

In this 162 peg* book, wnnen bv a noted 
finger prim expert who was for many 
yaare in the Bureau of ^nunel Invwti* 
gation New York Police Depertmeni, will 
be found conpleSe instructions on every 
phase of the work from caldnf the prlnta 
to final kUntificadon Numarous photo- 
traphs and rsproductiona of prints make 
all details clear 

Used by many toeommejital and Induatrlal 
personnel departments and by the FBI 
S4 29 poetpaid (Poeaesttc) 

14 60 postpaid iFoceign) 

Mor from SOtlNTIFM AMItlOAN 
14 WMt lOtk Stmt, Nfw York 11^ I. Y. 


that the iHuatrationa have been selected 
for the information which they provide, 
rather than as mere decorationo. With* 
out a doubt, this to the eaaiest-to-uee 
dictionary thus far available (1404 
pages, 6^ by 9^ inches, 1000 illuatra* 
lions, 145,000 entries)— ^05 plain, 
|6 15 with thumb index, postpaid — 
AJ>J^ 


MAKING YOUR OWN 
TELiSCOPI 

By Allyn J Thompson 

E xcellent practical instructions which 
take the tyro by the hand and lead 
him, with little chance of straying 
afield, through the construction of his 
first telescope, and then discuss second 
telescopes Chapters on telescope his- 
tory, materials and equipment, mirror 
grinding, pitch lam polishing, testmg, 
correcting, the pmboloid, diagonals, 
tube parts, alinement, and the finder, 
eyepieces, mounting, aluminizing, set- 
ting circles and adjustment, optical 
principles second telescopes, flats, mis- 
cellany, bibliography The methods se- 
lected are more standardized, pre- 
cooked, and confined than in Amateur 
Telescope Making,” thus containing ad- 
vantage and debatable philosophical 
disadvantage, but all are sound, being 
based on the autho4‘*B years of experi- 
ence as instructor In telescope m^ing 
in the American Astronomical Associa- 
tion's sub-planetarium optical shops 
(211 pages, 5>A by inches, 98 illus- 
trations ) — $3 60 ponpaid GJ 


PRINCIPLES OP ELECTRICAL 
ENGINEERING 

ByT F Wall 

C OMPREHENSIVE and compact, this text 
stresses the identity of the princi- 
ples relating to both heavy -current and 
light-current engineering practices 
New developments In applications, test- 
ing, and materials are fully covered, 
and the whole is clearly presented (563 
page^, bVz by 9 inches, v^th many dia- 
grams and 20 pages of problems ) — 
$8 60 postpaid— NHU 

ATOMICS FOR THE MILLIONS 

By Dr Maxwell Leigh Eidmoff and 
Hyman Ruchlis 

A CHEMIST and a physicist have col- 
laborated m the production of this 
book which makes a valiant and suc- 
cessful attempt at bringing into focus 
the whole subject of atomic energy 
Unfortunately, from this reviewer's 
standpoint, too much emphasis is placed 
upon the atomic bomb Itself, but the 
text is so extensive— for a book de- 
signed for popular consumption— that 
the bomb does not completely over- 
power other aspects of atomic poten- 
tialities The authors’ handling of the 
subject is excellent, and their attempts 
at popularization have not been carried 
too far A large number of excellent 
line drawings— mostly humorous in 


Bacouf* of fnertoMd prodwcfiofi costs 
of booki, publlshori' ratoB pricos to* 
day ero swb|«ct to conttont changs It 
may bo nocouary, thoroforo, for our 
Bo^ Dfportmont to odybo book pur 
cbotors of Incrootod costs, ovon whon 
orders sent are based on current quo- 
tations 

The Editor 


treatment — serve to balance some of 
the heavier parts of the text A bit of 
philosophy concludes the book in a 
chapter entitled **Atomic War — World 
Suicide*’” (281 pages, 6 by 9 inches, 
numerous drawings, well Indexed)— 
— $3 60 postpaid — AJPJ* 


AIRPORT OPERATION 
AND MANAGEMENT 

By Charles A Zweng 

A n excellent treatise on the subject, 
containing a wealth of solid, ac- 
curate information on the design and 
construction of an airport, on the daily 
problems of operation, aircraft, main- 
tenance, control, safety, and so on, the 
problems of management, personnel, 
and financing, and financial aspects 
There are some useful appendices This 
book will be of practic^ help to any- 
one at all concerned with airport prob- 
lems (312 pages, illustrated ) 60 

postpaid — A K 


RUSSIAN-ENGLISH TECHNICAL 
AND CHEMICAL DICTIONARY 

By Ludmilla I Callaham 

S cixNTmc and engmeering relations 
between ourselves and the Rus- 
sians continue to grow to greater im- 
portance in spite of political differences 
Thus it Is vital to all concerned to 
build an effective bridge over the 
language difference Mrs Callaham has 
provided a vital part of that language 
bridge in her new dictionary It is 
a workmanlike job presented In an 
effective manner Without doubt It will 
prove invaluable in helping to open the 
works of Soviet scientists and engi- 
neers to their English-speaking col- 
leagues (794 pages, by 8 inches) 
-$1010 postpaid— DHK 


GENERAL BIOLOGY 

By Strausbaugh and Weimer 

C OLLEGE textbook! in biology (and nu- 
merous other subjects) start ex- 
actly where hlgh-school textbooks do 
—at the very ^ginning— assuming no 
previous knowledge They are broader 
in scope, deeper, more mature— about 
right for independent older readers 
wishing general coverage of subjects 
never studied This one is even broader 
(not deeper) than most college texts in 
biology, swinging through a wide arc 
of related sciences. W^e textbooks, 
which carry schoolish earmaxhs, repel 
some readers they do have the ad- 
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vantage of systematic co^^>letc^e8s. 
Modern ones are far more interesting, 
less formal, than the old-timers this 
reviewer recalls (718 pages, by 8^ 
inches, 350 illustrations ) — $4 85 post- 
paid —A G/ 


PETROLiUM PRODUCTION 
In Hir«» Yelumgg 

By Park J ‘Jones 

A n exhaustive text dealing with vari- 
ous aspects of petroleum production 
Divided into three parts. Volume I 
treats the mechanics of oil production 
prior to the breakthrough of displacing 
fluids into producing wells. Volume II, 
the optimum rates of production, and 
Volume in, oil production by water, 
neither gas nor production by gas be- 
ing considered An excellent, detailed 
presentation, and a thoroughly techni- 
cal one (Vol I, Mechanics of Produc- 
tion, 228 pages, 6^ by 9^ inches, un- 
illustrated $4 60 postpaid Vol II, Opti- 
mum Rate of Production, 293 pages, 
6^ by 9^ inches, unillustrated $4 60 
postpaid Vol in, Oil Production by 
Water, 271 pages, 6^ by 9^ inches, 
unillustrated $5 10 postpaid ) — N H V 


MODERN POLISHES AND 
SPECIALTIES 

By W D John 

C ovEaiNO raw materials and manufac- 
turing methods for producing a 
wide variety of polishes, this text is 
essentially a compilation of precise for- 
mulas, coupled with instructions for 
procedures The groups covered In- 
clude vegetable and mineral waxes, 
floor polishes, floor oils and sweeping 
compounds, floor and furniture pol- 
ishes, shoe cleaners, polishes, and dyes, 
motor car polishes and cleaners, metal 
polishes, household cleaners, and mis- 
cellaneous formulas ranging from alu- 
minum paint through red marking ink 
to white line road paint (313 pages, 6 
by 9 inches, unillustrated, well in- 
dexed) —$7 60 postpaid —A JP P 


ANCIENT PLANTS AND THE 
WORLD THEY LIVED IN 

By Henry N Andrews, Jr 

P ALEOBOTANY, the Bcience of the past 
evolution of the vegetable kingdom, 
is a fascinating study but unfortunately 
most techmeal This book by a 
paleobotanist, weeds out the techni- 
calities As paleobotany it would rate 
as decidedly light but as popular writ- 
ing it would rate average Suitable for 
readers having serious interest m pure 
science and for the ‘*rock hounds” 
(amateur mineral collectors) who now 
abound It is of interest to And that so 
niany modem plants — the pines, for ex- 
ample-remain essentially unchanged 
since 60,00at000 or more years ago, as 
proved by perfectly preserved fossils 
(279 pages, 6 by 9V4 inches, 166 illus- 
trations )— $4 60 postpaid —A GJ 


A MERE MAN'S RETREAT 

Is a Combined Back Yard Shop, 
Den, and Observafory 

A n attractivs thought for any man 
who would enjoy a private retreat 
from strict standards of feminine house- 
keeping is that of being the possessor 
of a combined work shop, den, and 
personal hobby place with a lock on the 
door and the key in his pocket Such an 
escape place is shown In the illustra- 
tion a ground-level garage, a second- 
story shop and den, and on top of these 
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a hemispherical dome for housing a 
homemade telescope like the one shown 
temporarily set up outside to be photo- 
graphed 

All this was built by H D Stanhope, 
Texarkana, Arkansas, one of a minority 
of amateur telescope making hobby- 
ists who are able to skip the customary 
six-mch diameter telescope of the be- 
ginner and start with a 12\^-inch in- 
strument without getting into too much 
trouble 

Even a six-inch telescope will mag- 
nify 100 diameters, this 12^ -Inch di- 
ameter about 240 The Moon’s distance 
bemg 240,000 miles, this brings its 
silvery surface, a maze of fasclnatmg 
mdividual features- affording endless 
close observation, down to only 10(X) 
miles Mars, Venus, Jupiter, Saturn’s 
rings, nebulae — all provide varied sub- 
jects 

Nearly all the parts of this telescope 
were homemade or home-town-made 

Readers who are not initiates of the 
telescope making hobby usually in- 
quire “Isn’t It pretty mathematical^” 
In the whole job there’s just one little 
mathematical formula, rVR “A lot of 
special tools’” Your two hands, and 
patience “Do you actually make the 
optical parts?” That’s the heart of the 
fun It's a tussle but thousands have 
won it 
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tain a staff of registered patent attorneys 
ready to serve you In the handling of your 
patent matters 

Special booklet Patent Guide for the In 
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cerning patent protection and procedure 
with Record of Invention" form will be 
forwarded upon request — without obligation 
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Telescoptics 

A Monthly Deportment for the Amoteur Telescope Maker 

Cenductad by ALBERT G. INGALLS 

Ultev ^ IAa *-*- -'■mm*- I W-. 

•ml "Aaiofw Talaeeapo Muk l of ■ Adeo we W** 


M aksutov, pronounced ldack* 0 -suit-* 
off, U tho nmmo given to a new type 
of telefcope originated by the Rtissian 
of that name As toon as Maksutov pub- 
lished basic data for the design, thlf 
departmant facilitated the construction 
of Maksutov telescopes by inviting 
N J Schell, Beever Falls, Pa., ex- 
perienced amateur telsoope maker, to 
interpret Maksutov's absbnse original 
article for other amateurs and by ar- 
ranging with the Coming Glass Works 
to mold 24 of the special blanks needed 
for the fxmstruction, all of which are 
now in various amateur's hands 
First to furnish a description of a 
ftnUhed Maksutov telescope is O 
Camilli, 155 Dawes Ave., Pittsfield, 
Mass , who enthusiastically reports the 
**Mak*' a success Some are still having 
difficulties vrith the extremely sensi- 
tive alinement after nearly finishing 
their Maks CsmiUi writes 
'*The optical system developed by 
D D Maksutov of the State Optical 
Institute, Moscow, UJSSJEt., u similar to 
the Schmidt camera and combines the 
action of a single meniscus lens with 
that of concave apmkrical mirror Hie 
role of the meniscus is identical to that 
of the correcting plate of the Schmidt 
camera— the correction of spherical 
aberration and coma of the spherical 
mirror without introducing a notioeabla 
chromatism 

*The meniscus shuts the tube and 
makes possible a sealed instrument 



A = r. I = ftJtr. 8 = itjur. o =s 
•MMM ^ 4S.1ir. T := Jir. t = 114'' 


free from convection currents and a 
mirror protected from dust and dew, 
in addition, secondary mirrors may be 
fastened to the mttfiscus to reduce 
their diffraction effects 

''The Maksutov systam was described 
first by Maksutov in the Journal of iha 
Optical Society of AmaricOj 1944, May, 
and subsequently by N. J Schell ia 
Scientlfle American, 1944, October and 
December 

'*The optical system of the Mak com- 
platad by the writer is diown in Fig*^ 
ure 1 In common with other members 
of the Mak group, tha teleeoope has 
an aperture-local retio cd 1.4. It cAn 



Figeft >t 8aBilli*s aaletlae ef ttw 
saparsiMlttvs atiaeaset prcAlaa 


ba used for vUual and photographic 
purposes 

‘The meniscus is made of crown 
glass (no = 14170 :t 0.0010. V ;= 644 
04) and was ground, polished, and 
figured against a tool of the same di- 
mensions Both surfaces of the meniscus 
are spherical The convex surface of 
the meniscus needs no accurate figur- 
ing since the curve is very deep This 
is one of the attractive features of the 
Mak design. Deep curves of this kind 
can be held truly spherical with reason- 
able care in the grinding and polishing, 
aspecially when it Is known that a 
sphere is aimed for A light polldilng 
action has been found to be best. 

*The spherical mirror Is made with 
radius of curvature held as closely as 
possible to the dimensions shown in 
Figure 1 The success of this job de- 
pukds very much upon holding radii 
very close to those cailled by the design 
the^ Unlike our ordinary telascope 
mirror jobs, where we get a certain 
radius and then correct to the extent 
caHed for by Uie actual radii obtained, 
this work is more like that of refractom 
where close adherence to radii as com- 
puted must be had if correct results 
are to be attained. For the above pur- 
poae a spherometer 242) 

Is almost a necessity The meniscus 
must be optically coitered by edge 
grinding. 

‘Tn the writer's optical sssambly 
shown in Figure 2, the meniscus and 
tha mlrrtv are rigidly mounted to an 
aluminum frame. This method affords 
graat simplicity in the mountiiv and 
adjustments of all tha parts. Thus the 
oella for the m en iscus and tha mtrrw. 
as well as tha spidsc dmt sonports the 
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diagonal, can bo slid up and down on 
the rods of the frame The frame will 
be found very useful diuing the final 
phase of the asa e m bly To obtain the 
best performance fi^om the Mak sys- 
tem it Is imperative that the optical 
axis of the meniscus and of the mirror 
coincide This adjustment is of course 
done with the spider and the diagonal 
removed from the assembly By pro- 
viding three small bushings which are 
held against the cell of the meniscus, 
this and the spider can be removed and 
returned exactly to the original ac- 



curate position without injuring the 
optical alinement of the parts, 

method of obtalnmg the aline- 
ment of the two optical axes (mirror 
and meniscus) is ^own in Figure 3 
Using a wax-pencil, a cross is marked 
on the convex (back) surface of the 
meniscus Likewise a small round dot 
Is marked on the exact center of the 
mirror A light held slightly on side of 
the operator illuminates ^e front of 
the meniscus Looking at the system 
from the meniscus and keeping his 
right eye In line with the center of 
the cross and the dot on the mirror, the 
o{>erator will see also the reflection of 
the cross on the surface of the mirror 
By careful adjustment of the mirror, 
the reflection of the cross can be made 
to coincide with both the original cross 
and the dot of the mirror In making 
this adjustment it Is of course assumed 
that the meniscus is squared on the 
mechanical axis of the frame 
**After this adjustment has been 
completed, the spider is returned to 
place and the asaembly is inserted in 
a protecting tube as shown in Figure 
4, The adjustment of the diagonal with 
respect to the mirror is done in ac- 
cordance with one of the schemes de- 
scribed in 272 

*^nie performance of the Mak well 
repajrs ail the work which the writer 
has put Into it— the definition is much 
superior to that obtained by a simple 
reflector The images of stars are very 
small and sharp, free from coma and 
color The writer expects to run a series 
of comparative tests between the Mak 
and an //17, BW rejector, the mirror of 
vdiich is made of fused quartz, mounted 
in tandem with the Mak. 

*inie mounting for this telescope 
(Figures 4 and 5) is similar to Ever- 
est's *01d Town Pump’ described in 
•A.TMJL,: 514 An Alnico motor (^5 
r p jn ) , through an additional gear-re- 
duction, drives the final worm gear of 
the teleKopc (Figure 5) The same 
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worm gear can be driven at very high 
ipeed by a capacitor type reversible 
motor Ordinarily the Alnico motor 
drives the right ascension shaft at 
sidereal time When it is necessary to 
advance or retard on the normal speed, 
a push button arrangement brings the 
capacitor motor Into operation After 
the correction has been made the Al- 



Figars 4i Tabs pratssH sitembly 


nico motor immediately goes back into 
service without the mediation of any 
mechanical clutch ” 

C ONFUSION exists in some minds re- 
garding the type of Pyrex Brand 
glass in standard molded telescope 
blanks Are these regular products 
or some “off* variety? 

Such a rumor probably started from 
the fact that Coming developed for 
the 200"' mirror a special glass having 
only two thirds the expansion co- 
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efficient of the standard Pyrex While 
this special glass is available for to- 
order jobs, it is much more expensive 
The regular type in standard molded 
mirror blanks, 4^'* to 12^", also the 
W blanks recently made for special 
price club groups, is the same as used 
in Coming's huge annual tonnage of 
Pyrex Brand laboratory glass, cooking 
ware, insulators, and other industrial 
and consumer ware It is drawn from 
the same tank furnaces and from the 
same melts in them If a fanner, milk- 
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Ing a cow, directs a squirt into a cat’s 
mouth, the milk is from the same cow, 
same bag, same batch, and has same 
composition, and Coming mirror blanks 
are as completely regular material as 
the milk squirt is the cow’s regular 
product Thu also explains why Corn- 
ing molded telescope blanks can be 
as mexpenslve as they are, since the 
regular glass used In immense quanti- 
ties for products having large sale, is 
alwayn in contiftuoua melt 
Not all may oven mi know how large 
an industry Coming Glass Works is 
They have 10 plants, make more than 
^7,000 different items of glass including 
45 percent of all the glass bulbs for in- 
candescent lamps it^de by others in 
the United States, and do a $50 000,000 
annual business of which telescope 
blanks is fractional 
Let’s look at the two kinds of Pyrex 
Brand glass mentioned above Wide 
awake telescope makers will learn 
their numbers 


Brand 774 


Brand 7J6 

(Consumer ware 

and 

(200" and 

telescope blanks 

to-order tele- 

4V4'’— 16") 


scope blanks) 

Softening point 

820"C 

832" C 

Annealing point 

555" 

535" 

Strain point 

515 

493* 

Expansion 

325xlOT 23xl0‘ 

Density 

2.23 

216 

N„ 

1474 

1464 


The ratio of linear coefficients of ex- 
pansion IS seen to be as 00000325 is to 
0000023 or as 33 is to 23 — about as 3 
IS to 2 In ordinary conversation glass 
technologists say merely ^’expansion 
33” oi “expansion 23,’ and on the same 
scale fused quartz (silica) has ex- 
pulsion 5 and plate glass 90 

Why, you may now wish to ask, 
couidn t Pyrex Brand No 716, the lower 
expansion brand, be just as easily used 
in telescope blanks as the 774^^ Be- 
cause it isn’t in continuous melt Much 
of it is in stock blit it is cold Obvi- 
ously the telescope demand wouldn’t 
begin to justify keeping it in continu- 
ous melt, and melting it is expensive 
m more practical ways than the one 
that IS most obvious from the table— 
that is, higher softening point (more 
fuel) This softening point is only 12*’, 
Centigrade, above that for Pyrex 774 
but at the top temperatures involved 
this increment is appreciable It took 
five weeks to melt W tons of 716 from 
which to dip enough to fill the mold for 
the 200" mirror 

When an order fqr a blank of Brand 
716 is filled, a special ceramic mold 
is built up, large ^irregular pieces of 
716 are laid in it, cold, and melted 
down to shape of mold In practical 
ways this is expensive For example, 
a single blank of 716, 16" by 3 1/3", 
was priced as of last spring, $198, and 
a 20 by 3 1/3" was priced $306 In a 
club group of 24 blanks molded at one 
time the 16" blanks of 774 sell for $37 JM) 
net 

This department has now been urged 
to start a club of purchasers of 20" 
mirror blanks, as it did with 16 ' blanks 
Investigation revealed that the eco- 
nomics in the two cases were dis- 
similar, with heavy accent on the dls, 
and no such club is in the offing 
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'/.'•'/i'’ I” EFL tundard dl. 1%' OD 
each $9 10 — immediate delivery 

BQUATOftlAL MOUNTINOS 

CombinaeioA Eyepiece end 
Priim Holder 

Mirror coll* wHb ring for twbp 
Priime hightel quolily 
Prtre* and caialog on roqueac* 

C. C. YOUNG 

as Wdiwd R««d l«t HwMMd •, Cm* 



COMPLETE HIGH GRADE KITS 
OUR SPECIALTY 

Each kit has two glass discs 
(corract thickness) , tempered 
pitch, 8 assorted abrasives 
including rouge (fewer may 
not give perfect optical tur 
f ace ) , instructions, FREE 
ALUMINIZED DIAGO- 
NAL, etc, 

Pycos kit, 55 50 
Pymt kit 7 50 
Pyrex kit, 11 50 
Pyrex kh 22 00 
Pyrex kit 55 00 

V' $8.18. 2” VM 

P^x apeculumi msde to order Your mirror 
isSMd free. Ws do poUehing sod persbolinns 

ALUMINIZING 

A bsrdsr snd briEfater slumloum costiag that is 
miform end producee s Uetlng sod euperior 
gectias auriscs Gusrsntoed not to peel or bllatec 
4“ $3J0 

I*' $3J0 

10 " $soo 

Mirrors for Cameras, Range Finders 
and other optical instruments. 

Write for FRBB PRICB LIST 

THE PRECISION OPTICAL CO. 

INI Ent 1IM tlTNl. N. Y. N, N. Y. 


4 

Kit 

54 00 

6^ 

Kh 

5 50 

0" 

Kh 

1000 

10" 

KU 

15 00 

12" 

Kit 

2100 

FBIUIS ll/ll" 

$248, 
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50 Years Ago . . . 



(Condensed from Issues of November, 1897) 


ROAD TRAVEL — 'The subject of traction on conunon roads 
early received the attention of engineers^ and many expert* 
m«its have been tried to solve this tntereatlng and Important 
problem. Hie steam traction engine has been used to a lim- 
ited degree, but it does not appear to have been so succeM- 
ful as it might be Light automobile carriages have beep 
used to some extent, and it is probable that in the future 
they will attain a considerable usefulness The electric car- 
riage offers advantages for use on common roads, but it is 
doubtful if they will prove very successful, owing to the 
great weight of the storage batteries, except on the most 
perfect rowis that have small grades,** 

WATER ROWER — **The statistics of the present state of wa- 
ter-power utilization show that it is advancing with rapid 
strides. America leads the world with a total Installation of 
over 70,000 horse power Switzeiiand comes next with 
82,000 horse power France has 18,000 horse power and the 
great power plant at Rheinfeld^ Germany, will give Ger- 
many the fourth place wHh ab^t 17,000 hxme power Italy 
has nearly as much, and Norway and Sweden are each 
credited with 15,000 horse power In Great Britain there is a 
total installation of about 4,000 horse power** 

IRIDGE RENEWAL remarkable record for rapid bridge 

renewal was made by the engineers of the Pennsylvania Rail- 
road Ccmipany on Sunday, October 10, when a large iron 
structure on the busiest part of that road was taken away 
and a new span put in its place in the remarkable time of 
nine minutes This feat was performed on the bridge which 
crosses the Schuylkill River, carrying the tracks ol the New 
York branch over that beautiful stream just above Girard 
Avenue, Philadelphia 

RALLOON RAILWAY — *'A mountain railway built on quite a 
novel plan Is to be shortly opened for regular service The 
prlncij^ feature of the new system Is that the force of 
traction is directed vertically upward, and is derived from a 
balloon. A single rail is used for the only purpose of direct- 
ing the course of the train and keeping the btdloon with its 
load captive To this end the rail is made T-shaped, and the 
car runs on it, gripping it from the sides and from below” 

ELECTRICITY ON WARSHIP— *‘On November 5 a trial was 
made of the electrical equipment for the turning of the large 
turrets of the United States cruiser Brooklyn, at the Brook- 
lyn navy yard, which was very successfuL The trial lasted 
two hours. The great turrets were moved in all directions, 
rapidly and at slow speed, and so accurately that the guns 
could be quickly trained on the target.’* 

CALIFORNIA OIL — 'The discovery of oil in and about Los 
Angeles bids fair to revolutionize certain lines of business, 
and promises to produce the long wished for power lor 
manufactories. Hie Terminal Railroad has adopt^ the oil 
as fuel, and the Southern Pacific is said to be experimenting 
In the same direction.” 

lESSEMER STEEL — "In the whole range of the varioiis in- 
dustries there is probably no one process so famous, or 
that has exerted such a vast influence upon the progre ss df 
civilization, as the Bessemer process When s Beesemer 
converter b to be charged it b swung back Into a position 
a little bellow t^i horizontal, and a stream of die molten p4g 
bon b run Into It through the open neck. Hie ab bl^ 
b then turned on and the converter b swung back to the 
vertical portion. While thb b taking place a shower of 
sparks and burning graphite begins to pour out Thb c<m- 
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tinues for the first three or four minutes ol the blow, during 
which the graf^itic carixm in the oast iron b changed into 
combined carbon, and the silicon combines with the oxjrgn 
of the blast in the form of silica, which in turn forms slag 
by combination with die iron and manganese These chwi- 
cal changes are accompanied by a rsq^id increase in the tem- 
perature of the molten mass and in the volume and bri|d^ 
ness of the flame, until what is known as the ^U,* shown In 
the engraving, b reached Thb lasts for about eight minutes.** 

DYNAMITE DETONATION —"At the Verbelis, Colorado, tun- 
nel the dynamo used b located in the gulch twenty-five feet 
from the mouth of the tunnel; wires are run into the tumid 
connecting with elecbic caps, which, when the current b 
turned on, explodes the dynamite ** 


100 Years Ago . . 



(Condensed from Issues of November, 1847) 


GLUED FABRICS— "A patent has been taken out for dispens- 
ing with sewing in the manufacture of riilrb, coUarSt end 
linen articles The pieces are fastened together with indb- 
soluble glue ” 

LIFE RAFT — "Recently we saw a mattress enveloped in an 
India rubber cover, and it floated about In the Mississippi, 
with a man upon it, with all safety Hieir introduction on 
board our steamboab would relieve passengers of much of 
the anxiety arising from accidenb to the vessels, as they 
would be the certain means of safety whenever it became 
necessary to leave the boat.” 

ICE— "From a table In the Boston Shipping List, we learn 
that for the month ending October SI, 3306 tons of ice have 
been exported from thb port, of which 1363 tons went to 
Calcutta, and the remainder to the south and to the West 
Indies,” 

PHOTO RECORD— "M. Brunei, a contractor on the Italian 
and Austrian Railroad from Flmenoe to Bbtaja, has a 
daguerreotype picture sent him every evening, whidi rep- 
resenb the state of the works at the point where it was 
taken* Thus he has at the end of every day exact Informa- 
tioo of the progress of the style in which tike huHdlag has 
been conducted.” 
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YOUR TELEPHONE TRANSMITTER AND HBCEXVER, 
voice gateways to the telephone pUuU, are so essen- 
tial to satisfactory service that they have been 
under study tn Bell laboratories for seven decades 



A tfifphonb uceiver is a complex system of electrical 
and mechanical elements Its coils, magnets, diaphragm and 
cap react on each other as they convert the dectncal waves 
of your voice to sound waves What is the best size for the 
holes in the ear cap? WJl i/ioooth inch greater thickness 
help a receiver diaphragm to carry your telephone voice 
more clearly? One way to find out is to buUd numerous 
experimental receivers and test them 
But Bdl Laboratories have found a shorter way They 
built an all-elcctncal replica, an “equivalent circuit'' in 
which electrical resistance stands for air friction in the cap 


holes, capacitance corresponds inversely to the stiffness of 
the diaphragm Over all performance of this circuit can be 
quickly measured and design changes cconomicaUy explored 
Later, a model can be built for final check 
The “equivalent arcuit” was pioneered by BcH Tele- 
phone Laboratones 2; years ago It is a useful tool in many 
Laboratones developments— saving time, saving the cost of 
machine-tooled models, encouraging expemncntation It 
IS ont more example of the way Bell scienhsts get down 
to fundamentals as telephone progress contmucs— and ser- 
vice keeps on improving for all subscribers 
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SMALL BUSINESSES THRIVE MIGHTILY 

Many a peMimiatic view of the future of industry in 
these United States, despite anti-trust and similar 
laws, foresees a rapid decline in “small business" and 
an equally rapid gobbling up of the lion’s share of 
industrial profits by huge and heartless corporations 
Reference was made to the fallacy of this view on 
this page, December 1946 issue, now let’s look at a 
few new figures which show the extent to which 
government buying is being tossed to small business 
groups. In fiscal 1947, small busmesses received more 
than 55 percent of federal contracts of the sort they 
could handle, in the middle ’SOs they averaged about 
25 percent of the same type of orders In dollars, the 
fiscal 1947 business given to small manufacturers and 
suppliers by federal buyers amoimted to $777,000,000 
Another angle of the same situation, but diffenng 
in a matter of degree, shows that the independent 
makers of automobiles — ^Hudson, Nash, Crosley, 
Studebaker, WiUys-Overland, ^Packard, and Kalser- 
Frazer — have grabbed a large share of the present 
automobile market, the largest, m fact, that they 
have been able to serve since 1931 
Looking at the industrial horizon through such 
facts as these, it becomes apparent that our industrial 
economy is not yet going to the infernal bow-wows 
via the dread octopi of ruthless big business 


WEED CONTROL 

Success during last summer of the use of a form of 
2,4-D as a large-scale weed killer on 18,000 acres of 
com m Kentucky adds one more laurel to the crown 
of applied science In this case, $2,000,000 worth of 
corn was saved from total loss through the expendi- 
ture of less than $10,000 for applying weed-killer 
The chemical destroyed the weeds yet saved the com 
when a senes of excessive rains prevented normal 
cultivation and permitted weeds to grow so rapidly 
that they almost completely covered the corn itself 


OIL IS WHERE YOU FIND IT 

In any consideration of the future of the petroleum 
industry, figures are freely bandied about which can 
be made to show that our earthly oil resources will 
dwindle to zero within the next generation — or that 
they are virtually inexhaustible* It all depends on 
the pomt of view, even when coal and shale are 
barred from the discussion as sources of liquid fuels. 

Exploration for new oil fields goes on apace, all 
over the globe And right close to home things are 
happening that may seem to becloud, but achially can 
bn^ten, the petroleum horizon Thus, the Leduc 
field in Alberta, Canada, is already producing fair 
quantities of oil, surveys are daily extendmg the 
potentialities South of file border there are the xm- 
exploited and largely unexplored Mexican oil fields, 
largely shackled as yet by political and economic 
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considerations Within the continental limits of the 
United States, oil geologists are em u l ati n g a combi- 
nation beaver-gopher in their industrious probing for 
new sources to exploit 

It IS still anybody’s guess as to the actual extent 
of this planet’s oil reserves, whether in the f6rm of 
crude or otherwise In any event, assurance can be 
had that the aggressiveness of the petroleum indus- 
try as a whole will squeeze the last drop of crude 
from the earth before it cries quits 


INDUSTRIAL CONSULTANTS 

Typical of the results that may be expected when 
a manufacturer employs a tpecialist consultant to 
perfect a product is announcement of a new 
water-dispersed paint received too late for inclusion 
elsewhere m this issue This paint, which dries in 
less than half an hour without odor, yet reportedly 
possesses the durabihty and finish of high-grade oil 
pamts, has as its vehicle a dispersion of totally syn- 
thetic resins m water, plus a pigment and a synthetic 
wettmg agent. 

What makes this development a bright spot on the 
industrial horizon is the fact that the manufacturer, 
Shawmigan Products Corporation, conceived the 
ongmaL idea, carried it through the early experi- 
mental stages, and then turned the whole thing over 
to a group of mdependent chemical consultants, Fos- 
ter D Snell, Inc , to perfect the experimental product 

Moral of this little industrial success story is that 
it usually pays in the long run to make use of special- 
ized services, even though a manufacturer may think 
that his staff should be adequate to carry a project 
through to completion An outside viewpoint, un- 
hampered by company tradition or other handicaps, 
can often produce better results more economically 


STRAWS IN THE WIND 

V AcuuM hoses are being used more and more widely 
for handhng various types of materials in industry, 
latest application is in unloading fish from boats, 
where a million fish can be handled in one sixth the 
time required by hand methods Present air cargo 
rate-cuttmg war is a good way of hindering progress, 
raising accidents per ton mile Comparative tlme- 
and-motion studies in small home construction shows 
promise of cutting costs, increasing e&dency of an 
inefficient operation Lightning rod manufacturers 
expect 1947 to be a banner year, more and more in- 
dustries are becoming conscious of hghtning hazards 
and of means of protectmg against them Glues, 
whether emmal or synthetic, can be given pleasant 
odors by suitable treatment 
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ENGINEERS 

will mold 

the 

FUTURE 


If Available Resources of Engineering Broins 
are Properly Used, They Can Go Far Toward Re- 
placing Certain Dwindling Naturol Resources 
With Engineers Showing the Way, and Manage- 
ment and Labor Co-Operating, American Indus- 
try Can Reach Even Greater Heights of Ef- 
ficiency and Productivity Than Ever Before 

I N A REMARKABLY short space of time this country, 
founded by refugees and starting from scratch, 
has become the most powerful m history A nation 
has developed which leads the world in the fields of 
power generation, mass production and contmuous 
processes, and the mechamzation of industry, among 
many others And it possesses not only great mate- 
rial wealth but an even greater wealth of engineering 
knowledge, ingenmty, and daring 
Because nature blessed this nation with great nat- 
ural resources, lip service has been given to con- 
servation, but it has not really been practiced Now, 
after two World Wars in a third of a century, appears 
a real dilemma, not yet widely appreciated The 
Umted States is no longer a **have” nation with re- 
spect to mineral resources, many mmerals whose 
ample supply has always been taken for granted are 
now depleted and substitutes must be found for them 
m the future 

Everyone today Is conscious of high prices Real 
estate, labor, and material costs are at such levels 
that industry is faced with vastly higher investment 
costs for buildmgs, machmery, and equipment, to- 
gether with materially increased operating costs 
Based upon present conditions and the past record 
of technology, it is evident that there is great need 
to utilize the country’s engineermg resources to the 
utmost If present income levels and high standards 
of livmg are to be maintained, it will be necessary to 
replace obsolescent plants and equipment, to reduce 
both investment and operating costs drastically, to 
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develop the use of more abundant materials, and to 
engmeer new processes and techniques or to mate- 
rially modify old ones Anyone who is doubtful that 
this can be done — if the problem is properly ap- 
proached — has only to review the history of the 
development of this great industrial and mechanical 
nation to realize that its engineers can continue to 
perform miracles in the future as they have done m 
the past 

Up to the present time, hill consideration has not 
been given by industry to means of reduemg building 
and power costa, primarily because such costs until 
recently have not been of sufficient comparative mag- 
nitude to emphasize the necessity for so doing, or 
have not been considered fully on the basis of engi- 
neermg economics The greatest war effort ever 
known has just been concluded, for seven years 
engineers gave first consideration to maximum pro- 
duction rate, ability to operate under a wide range of 
atmospheric conditions, resistance to corrosion and 
shock, to minimum wei^t and space requirements, 
and so on The question of cost was only of minor im- 
portance Many able and experienced young mgi- 

*SUff •nginatr, Douglsi M MeBaan, I no 
Coniulting Englnaara 
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neers» purchasing agents, and salesmen have neither 
an actual first-hand knowledge of cost- reduction 
nor a full realization of its unportance 

ECONOMY ESSENTIAL - Conversion from a war- 
to a peace-time economy is still under way Those 
considerations which should always guide product 
and design engineers must be re-established — lowest 
possible first cost, rehabihty, performance, long hfe, 
and appearance This is mandatory not only so far 
as manufactured products are concerned, but also 
with respect to the plant in which they are produced 
and the machinery or process employed Ekigineers 
should now be better prepared than ever before to 
undertake their assigned tasks because to their great 
store of peace-time knowledge and experience has 
been added a vast fund of war-time accomplishment 
which can be invaluable as a guide to the improve- 
ment of old practices and the development of new 
ones 

An obvious departure from pre-war conventional 
plant design practice, and one method worthy of 
serious conside^tion is quite simple It consists of 
so engineering buildmgs, equipment, machinery, and 
processes as to save both the utmost space and 
weight, consistent with efficient operation and ade- 
quate accessibility Too many plants have been (and 
still are being) engmeered without serious consid- 
eration of the cost benefits to be obtained by such 
reductions in weight and space Most machinery 
weights and dimensions are reduced appreciably as 
speeds are increased Then, too, certam pumps, heat 
exchangers, and other machinery may frequently be 
mounted advantageously m vertical rather than in 
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horizontal positions Continuous processes require 
materially less space than do batch ones and are 
lower in first cost High steam pressures and tem- 
peratures result not only in lower fuel costs, but also 
in reduced weight and space requirements m steam 
plants. Many types of machinery, particularly 
power generating equipment, have become so re- 
liable that it is no longer necessary to provide spare 
or stand-by units Proper consideration and use of 
such facts as these, by responsible engineers, may 
produce appreciable savings m size of buildings, thus, 
greatly reduced first costs may frequently be attained 
without sacrifice of efficiency — and often with a gain 
It IS obvious that a saving of 10 percent, for example, 
in floor space required for equipment to perform a 
certam operation means a corresponding reduction 
in cost of real estate, foundations, and building 
During the war the Army needed emergency float- 
mg power houses Gielow, Inc , naval arc^tects, 
designed power barges, each of 37,500 kilovolt-am- 
pere ratmg, which could be towed to desired loca- 
tions, and which performed invaluable service There 
is available a large surplus fleet of Liberty ships, 
some of which might be converted to permanent gen- 
erating stations, or, as was the case with the S S 
Jacona, previously converted by Gielow, to portable 
ones Such plants built in surplus ships should be 
completed more quickly and at lower certain cost 
than could new land stations 
Entirely aside from the power house or boiler 
plant, there is a great opportunity to reduce costs in 
the production line or process plant, not only when 
designing new establishments, but particularly when 
examining existing ones with critical eyes. During 
the recent war, for example, a Westin^ouse elec- 
tronic tube plant was faced with the iHroblem of 
multiplsdng production of large tubes in the existing 
space available, without any possible expansion of 

NbVEMBEH 1947 • SClENTmC AMERICAN 






:iNQ 


area Because the operation of sealing glass to metal 
had been done by machinists, it was natural that such 
work ^ould be done in horizontal lathes. The re- 
sponsible production engineer rose to the occasion 
and developed vertical lathes for the purpose, with 
astonishing results. They occupied only a fraction of 
the space taken up by horizontal ones, and the actual 
production achieved in the same working space was 
eight times that previously attained 

NEW MATERIALS FOR ENGINEERS - Because of 
acute shortages of various metals, great advances 



have been made m the use of the light metal alloys 
The wider use of magnesium alloys as engineering 
materials by the Army and Navy will broaden the 
fields of their mdustrial use and should reduce their 
costs In a recent paper presented before the A.S M.EL, 
H A Lorant, Chief Engineer of Hydropress, Inc , 
announced results obtained by the International 
Nickel Company with a 4000 ton extrusion press pro- 
ducing tubes of nickel and steel alloys This engineer- 
ing development makes possible for the first time the 
economical production of tubes and profiles in special 
alloys of steel and mckel, which previously could not 
be formed. Due to war-time shortages, Londe Air 
Products developed synthetic sapphire, ruby, and 
spmel gems for engineermg use These synthetic 
stones have been used for micrometer and precision 
gages, extrusion dies, thread giudes, cutting tools, 
and fuel and inlector nozzles In addition to other 
possible uses, sapphire balls for high speed ball bear- 
mgs are now being produced, thus making possible 
the use of ball bearings in corrosive atmospheres, at 
high temperatures, or m vacua, agam opening new 
vistas for the engineer in the design of new and im- 
proved machines 

While it has been said for years that the world is 
rapidly using up its supplies of petroleum, the time 
has arrived, apparently, when a shortage actually 
exists Pittsburgh Consolidation Coal Company is 
erecting a laboratory and pilot plant to produce 
liquid fuel oil and gasoline from coal Then, too, the 
Locomotive Development Committee of Bituminous 
Coal Research, Inc , has for the past two years been 
carrying on an intensive research program which is 
now culminating in the building of two large coal- 
bummg gas turbme locomotives They have success- 
fully demonstrated in a one-third scale pilot plant a 
system of pulverizmg coal, burning it, and separating 
the fly ash to such an extent that abrasion of the 
turbine blades is no longer a serious problem The 
relations of railroad fuel costs and locomotive effi- 
ciencies are such that a rail horsepower- hour costs 
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about 0 57 cent for fuel in a conventional steam loco- cost-reduction and without increase of floor space^ 

motive, and 0 53 cent for fuel and lubricating oil in a m both of these cases were accomplished by rear- 

Diesel locomotive, whereas the coal-fired gas turbine rangement of production lines, speeding up some 

locomotive should produce a rail horsepower-hour operations, Improvmg certain details, and changmg 

for only 0 20 cent. others In each case a small amount of obsolescent 

A major asset of the gas turbine in directly utlliz- equipment was, naturally, replaced, 
mg coal as its fuel is the very large amount of excess Due to the energy and ambition of business men in 
air which is necessarily employed This tremendous general, many existmg large manufacturing plants 

amount of air makes possible the '‘freezmg” of the were neither designed nor planned, but like Topsy 

ash m the form of tiny particles, rather than as liquid “just grew,” their success resulting from the pcr- 

slag, and a heat release rate of 1,000,000 Btu per hour sonal abihty of the individual management Prob- 

per cubic foot of combustor space can easily be at- ably 25 percent of the industrial plants in the United 

talned, as compared with a maximum of 50,000 Btu States could profit to the same degree as the two 

In mdustrial coal-buming boilers It is believed that above, if they made good use of engineenng brains, 

the coal- burning gas turbine will find application in experience, and progressiveness, and at least another 

land and marine power plants as well as on the rail- 25 percent suffer from obsolescence 
roads, because of its unique ability to produce power In life as it is today, industry cannot stand stilL It 
at good efficiency from low-cost fuel without the must either go forward or backward. The surface of 
necessity of using water applied engineermg or knowledge has only been 

scratched The responsibilities of engineers in Ameri- 
ENGINEERING CASE HISTORIES — Recently a tex- can life have become greater, and must continue to 
tile manufacturer asked our firm to undertake a increase if national progress Is to continue 
survey of the glove and mitten departments, and High wages and short working hours, with the 

submit recommendations for the additions necessary present high standards of living can be maintained 

to increase production materially, with the objective — cr raised even higher In order to do so it is neces- 

that such expanded production would not increase sary that engmeers contmue with such developments 

costs excessively As a result of this survey and a have been briefly sketched here, that labor buckle 

revised production layout, it was possible to increase down to produce a fair return for its wage, and that 
production 68,000 do 2 en pairs of gloves and mit- management improve its present performance and 
tens per yea^, without any addition or increase to plan constructively for the future 
building, floor space, or personnel The force— ‘the power— the greatness— of this na- 

In another case, we were called upon by the Rich- tion do not depend upon a few great leaders, upon 

ardson Corporation, large producer of soda fountain winnmg wars, nor Upon the adoption of new economic 

syrups, and with the co-operation of the Richardson theories The importance of the United States to its 

organization were able to plan an approximate pro- people and to the world is, and will continue to be, 

duction mcrease of 100 percent, at the same time the result of the average of accomplishment by engi- 

releasing 1/3 of the existing floor space for future neers, laborers, management men— all its citizens— 

expansion. This was done In what was formerly each in his own field and each working vigorously 

considered to be an overcrowded plant. The re- to obtam the maximum results in that field 

sultant large mcreases of production, with consequent 
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Wool + 


Heat + Pressure = Felt 


Felt, Most Ancient of Textiles, 

Has Become on Important Materiel of Modern En- 
gineering Covering a Wide 
Ronge of Chorocteristics, Felts Are 
Now Available for Fabricating a Great Vo- 
riety of End Products 


By Edwin Laird Cady 


F elt was the first textile worthy of the name 
Indeed, the first spun yam probably resulted 
from experimentally felting a small wad of wool 
by rubbmg it between the palms of the hands 
When a desert-dwellmg Mongol wants a new piece 
of material for his tent, he lays an old piece fiat on 
the ground, covers it with a thick layer of loose wool, 
and rolls it up around a wooden pole long enough 
80 that both ends will protrude from the roll Then 
he ties a rope around the roll to hold it together, 
hitches the traces of hxs horse to the ends of the pole, 
and utters the Mongolian equivalent of “glddap The 
horse moves forward, the roll is rolled along the 
ground After a few miles the horse is stopped, the 
rope removed, the roll unrolled What had been 
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loose wool now is brand new felt — warm, wind- and 
ram -resistant, and hard or soft m accordance with 
whether the roll was rolled a long distance or a short 
one 

Tile Mongol has no microscope to tell him that 
each wool fiber is covered with small scales which 
mterlock and hold tightly as his rolling action forces 
the fibers to penetrate the mass and entangle each 
other But those mterlocks are the reasons why new 
felts and new uses for felts are constantly being pre- 
sented to mdustry 

Thus while our Mongol is rolling his bundle across 
hot sands, checking occasionally as he rides to see 
how much heat and pressure and work his felt is get- 
ting, American felt mills are usmg those same three 
factors plus chemistry and cleanliness The modem 
felt mill is equipped from end to end with automatic 
controls, instruments, inspection devices, highly 
skilled men It can turn out felts rangmg from those 
as soft as dress fabrics to those as dense as hard wood 
It can meet specifications laid down by the Society of 
Automotive Engineers and prove them by tests estab- 
lished by the American Society for Testing Mate- 
rials And with all of this it can make so many 
different special felts of controlled qualities that no 
catalog ever has attempted to list them alL 

FIBER MIXTURES POSSIBLE - The interlocking 
abilities of the wool fibers can hold more than the 
wool itself. Wool felt can be admixed with as much 
as 80 percent of some other fibers, both natural and 
^synthetic, although fibers such as nylon have such 
low coefficients of friction that only a 35 percent ad- 
mixture seems to be practical at the present stage of 
development 

Among the synthetic fibers so admixed are viscose 
rayon, plasticized acetate rayon, vmyon, aralac, high 
tenacity raypn, and nylon. Cotton can be iised as 
the sole admixture, or can bemused in addition to silk 
or any of the synthetics. The mixture is worked out 
to have the wear resistance, permeability, absorption 
capacity, chemical resistance, strength, or other 
physical properties needed by the product into which 
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the felt IS to be made or in the processmg of which 
it IS to be uaed 

By making baits of the synthetic fibers and then 
applymg heat and pressure to them, a felt-like mate- 
rial which contains no wool can also be made The 
*^all plastics” felt is not here yet but its first cousin 
IS And this material has all the highly desirable 
properties of the plastics It could, for example, be 
made resistant to chemicals which dismtegrate or 
else hopelessly weaken natural fibers like wool and 
cotton By the use of nylon and high- tenacity rayon 
formulations it might be resistant to temperatures of 
over 400 degrees, Fahrenheit. 

When fiber mixtures, hardnesses and thicknesses of 
felts, and other properties have been worked out, 
the felt may further be impregnated, laminated, 
proofed, sized, or coated for extensions of its utihties 

Asphalt impregnation is a weather sealer when the 
felt is to be used for cowl seals on airplanes or for 
anti-squeak chassis strips on automobiles Bakelite 
Improves the dielectric strengths of felts m electric 
motor washers, spacers, other electrical devices 
Graphite adds lubricity to felt anti-friction lubricat- 
ing pads and to seals for bearings Chromate, natural 
rubber, synthetic rubber, petroleum products, nat- 
ural and synthetic waxes^ are other impregnations 
Resm emulsions add stifiEness 

FELT LAMINATES — Felt can be laminated with 
almost anything that can be held by cements Alu- 
minum foil laminations with felt, for example, are 
used for insulation in light-reflectant, and acoustical 
and thermal msulatmg blankets Lead foil laminations 
are used as vapor seals in cold line pipe insulations 
Buna-S and Hycar are laminated with felt, as are 
various natural and treated woods and all of the 
common metals A hard or stiff felt can be laminated 
with a softer one An ever-mcreasing number of 
products are felt lined or clad 
Chemical proofings can make felts resistant to 
flame for aircraft use, to flame and fungi for acousti- 
cal and thermal insulation, to fungi for use in the 
tropics Mildew, mold, moths, carpet beetles, venmn, 
flame, moisture, or water all can be resisted by felts 
which have been proofed against them 
Sizings applied to felts can create any physical^ 
property from shght to high stiffness Latex sizing 
imparts a spring-like property, makes the felt stiff 
but flexible 

Surface coatings are largely for adhesive backing 
The coated felt handles like a dry surface material^ 
for all ordinary purposes But when subjected to 
slight wettmgs with solvents or to the controlled 
application of heat, the surface becomes adhesive} 
so that the felt will hold to surfaces pressed against 
it Automotive channels thus made will hold to the' 
metal or other parts with which they are assembled 
Coated felt letters, heated and pressed into placed 
can be expected to hold thsk positions Rubber-, 
coated felt weather strippmg even is made pressure 
sensitive, needing neither solvents nor heat 

MANY FABRICATING METHODS - Once the felt 
has been made, it becomes a raw material for fabri- 
cating into end products And there probably is no 
other sinj^e type of material which runs the gamut 
of so many fabricating methods 
Soft felts are handled much like any fabric Almosi^ 
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all felts may be machine cut to precise shapes or 
stripped to close dimensional tolerances But whereas 
the soft felts are die stamped with simple knives such 
as might be used on paper, the hard ones shear more 
like metals and must be handled accordmgly And 
the harder felts may be set up in lathes or other 
machine tools and machined like hard woods 
The felts which are heavily admixed with plastics 
fibers and, even more, the all-plastics felt-like mate- 
rials, may be heat sealed — “electronicly stitched” — or 
formed to shape by the use of heated dies such as are 
ordinarily employed for the formmg of thermoplastic 
sheets No single authority seems to know how many 
of the methods common to metals forming and to 
thermoplastic sheet and rod fabrication are being 
applied to these felts right this minute The use of 
synthetic fibers in felts dates back more than ten 
years, but m most of its phases it is so new that many 
of the product makers are keeping close guard over 
secret procedures learned by trial and error But 
more than one practitioner is rolling his felt products 
to finished shapes, even spinning them as sheet met- 
als and plastics are spun on lathes 
One of the primary properties of felt is multi- 
directional strength It Is possible when making rolls 
of felts 30 to 40 yards long by 72 inches wide to ob- 
tain either balanced strength or some superiority of 
longitudinal strength over transverse atrengik And 
in sheet felt which usually la made in one square 
yard dimensions there are almost no differences in di- 
rectional strengths Since most roU felts are also 
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• LOOKING AHEAD • 

All-plastics felt-like materials Felt ond 
felt-like materials formulated with quali- 
ties "made to order" Further studies 
bringing new uses and markets Major 
improvements in the fine orts of grinding 
and polishing 


made with balanced strengths, very httle attention 
need be paid to the directions in which stresses will 
be applied to felts And in this felt differs from nearly 
all of the woven textiles, the woods, and the wrought 
metals 

STRESSES ARE LOCAL — Another propel ty of felt 
is that a compressive force applied to felt tends to 
result in strams which are concentrated m the direc- 
tion of the stress A heavy load placed on a small 
area of a felt sheet tends to compress the felt im- 
mediately beneath the pressure and not to spread the 
felt sideways This is useful m that felt paits of ma- 
chines do not tend to spread and bind against adjacent 
moving members, and in that the uncompressed and 
little strained areas of the felt retain their full ca- 
pacities for noise and vibration dampening 
By varying the admixed fibers and the treatments 


the wetting-out and hence the capillary action of felts 
can be varied widely and with close control Capillary 
action is important where felts are used to feed 
lubricants as m wick feed lubricators, or to apply or 
remove water and other fluids as in paper machine 
blankets 

Because of the ability of hard felt to absorb and 
store polishing compounds while acting as a fric- 
tional surface, a felt surfaced lap or wheel can take 
scratches out of sheet glass by causing the glass to 
flow rather than by grmding it away Similar abili- 
ties to make the surfaces of thermoplastics flow under 
frictional heat can be useful as an industrial art Wool 
felts — and felts admixed with nylon and some of the 
other abrasion -resistant plastics — are highly em- 
beddable to abrasive dusts and pobshing compounds 
and can make major improvements in the fine arts 
of grinding and polishing 

Felt, one of the simplest materials to nriake in its 
cruder forms, is one of the most complex to diversify 
The felt industry really is producing an entire family 
of materials, it is just as iminformative to say "felt” 
without adding a specification as to say "steer* with- 
out stating whether the steel is low carbon, high al- 
loy, stainless, wrought, or cast 

Felt types already are immensely diversified, close- 
ly standardized The study of them continues, and 
from it comes a contmuous development of new and 
useful products Directly ahead are highly important 
markets And toward them felt is feeling its way 
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Elasticity Explained 


Investigotfoni With the Ultra microscope Have 
Proved Visuolly that ElastKity is No Monopoly 
of Just a Few Substonces Molecular Weight 
Distribution is Important and Realization 
of This Has Already Resulted in Improve- 
ment in the Elosticity of Synthetic Rubber 
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Director of Reaearch, 

Midweat Rubber Reclaiming Company 


T hree years ago the scientific world was startled 
by revelations made with the electron microscope 
in regard to the moleecular configurations of rubber 
To obtain such visual evidence, conditions had to be 
chosen so that the density differences of regions re- 
solvable with the electron microscope (above 6 
Angstroms — 1 Angstrom equals 0 00000001 mm) are 
large enough to be observed Suitable specimens 
were made by spreading a thin film of rubber which 
had been dissolved In an organic solvent on water 
and then allowing the solvent to evaporate When 
the film is picked up over a 200 mesh wire screen it 
breaks into fibers and nodules which range in width 
from several microns down to 100 Angstroms The 
first specimens examined with this method m the 
electron microscope were prepared from benzene 
solutions of smoked sheet hevea rubber 
In these preparations two distinct types of struc- 
tures were found Figure 1 represents an electron 
photomicrograph of hevea rubber One can easily 
differentiate between slender fibers and numerous 
ellipsoidal nodules along their length The shape of 
the nodules is strongly suggestive of fluid regions, 
whereas the fine network structure indicates con- 
siderable rigidity To test this assumption, prepara- 
tions of guayule rubber were made This natural 



lubber, although chemically identical in compK)sition 
with hevea, differs from the latter in that it is com- 
posed of a much greater percentage of a low mole- 
cular weight fraction Figure 2 shows this visually 
To substantiate these findings even further, hevea 
rubber was subjected to fractionation into the so- 
called ^‘sol*’ and ‘*gel” fraction by virtue of its differ- 
ential solubility in appropriate solvents Figure 3 
was obtained from the low molecular weight, or sol, 
and Figure 4 from the high molecular weight, or gel, 
fraction 

SOME QUESTIONS NOT ANSWERED - As inter- 

esting and admittedly excitmg as these findings were, 
they placed before the colloid rubber chemist several 
questions which begged for answers How are these 
nodules formed? Is this an instantaneous reaction’ 
Has this apparent two-phase structure any bearing 
on the property of elasticity’ Why do the strings or 
nodules not coalesce when they tear, as shown for 
example in certain parts of Figure 4 (see arrows)’ 
To answer these questions satisfactorily, some other 
technique had to be worked out The electron micro- 
scope does not permit the study of the same prepara- 
tion over a prolonged period electron microscopy 
calls for high vacuum and the preparation is exposed 
to electron bombardment and a resulting Increase in 
temperattire 

Although the resolving power of the electron 
microscope is many times greater that that of the 
Ordinary microscope, its limit lying close to 6 Ang- 
stroms, this extremely high power is not the pre- 
dominant factor in an investigation such as that 
of the fundamentals of elasticity, as long as the shape 
or morphology of the preparation can be observ^ 

Ultramicroscopy with incident light seemed to be a 
technique which might fulfill all requiremmts since 
the resolving power of the ultramicroscope using the 
most modem methods of illumination permits ob- 
servation of discontinuities down to 20 Angstroms 
The preparations used in this study we^ made in 
exacUy ^e same way as those for the electron micro- 
scope 

ri^e only instrument suitable for such work is the 
^Ultropak,” developed by S. Lieitz in Wetzlar, Ger- 
many It differs other microscopes using incident 
light for illumination such as the metallurgUsal micro- 
scope (see Scientific American, page 25, July 1947) 
In the path taken by the rays d light used for the 
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illumination of the specimen As shown in Figure 
5, the light is focused on the preparation through a 
lens ring surrounding the objective This results in 
an ultramicroscopic type of illumination Only light 
reflected from any discontinuity in the preparation 
is reflected through the objective of the microscope 
into the eyepiece or the photomicrographic apparatus 

FORMATION NOT INSTANTANEOUS - The first 
results clearly demonstrated the feasibility of this new 
technique Enlarged and reversed prints (Figure 6, for 
example) give an effect directly comparable with the 
pictures made in the electron microscope Very soon 
it was discovered that the formation of the globular 
nodules was not Instantaneous, but rather a time- 
consuming reaction, and that their size was de- 
pendent on the ratio of low to high molecular weight 
fraction of the polymer under investigation (Figures 
7 and 8) 

The next step was to find an explanation for this 
phenomenon and to offer as much evidence for It as 
possible Careful studies of the filaments with polar- 
ized light and facts known from X-ray investigations 
•of rubber indicated that the high molecular weight 
fractions are composed of long chain-like molecules 
which aline if put under tension When this happens, 
the low molecular weight fraction, composed of 
short chains, is squeezed out and forms the globular 
nodules This phenomenon is known to the colloid 
chemist as synaeresls Since this reaction is based on 
the movement of the moleciiles it should be possible 
to speed it up by raising the temperature 

A heatable substage was therefore constructed for 
the ultramlcrosCope and the same preparations 
studied at slightly elevated temperatures The for- 
mation of the nodules which took 24 hours at 20 de- 
grees, Centigrade, only took 15 minutes at 40 degrees, 
Centigrade (Figure 9) 

Gutta-per^ is chemically identical in its compo- 
sition to natural rubber X-ray studies have shown 
that the only difference between them Is the location 
of the methyl group in m hydrocarbon molecule 
If a preparation of gutta-p4rcha is subjected to ul- 
tramlcroscDpic studies, one finds only very coarse 
filaments With ragged edges (Figure 10) If, however, 
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this sample is heated to 6S degrees, Centigrade, the 
formation of fine threads and lobular nodules im- 
mediately becomes apparent (Figure 11) At this 
temperattue gutta-percha is elastic 

These are the facts, and now it is up to us to see 
if they are the long-missing pieces of the jig-saw 
puzzle entitled “elasticity Before trying to put the 
picture together, we would like to quote from two 
old publications and offer more experimental facts 

IN OLD PAPERS — In a paper published In 1896 
In the Journal of the Franklin Institute, Reginald 
Aubrey Fessenden says “The elasticity of such sub- 
stances as India rubber and gelatine was investigated 
It was shown that such substances consist of two or 
more compounds interpenetrating but not combining 
with one another ” 

In a paper by Paul Bary and Ernst A. Hauser 
(KautscHuk, May 1928) on the structure of rubber, 
one finds the following statement ^Bary’s theory 
that rubber consists of two components which under 
normal conditions are intersoluble, is In accord with 
results obtained from X-ray investigations The ob- 
servation that elongation of rubber causes a separa- 
tion of the dissolved part and the solvent (theory of 
Hauser and Mark) leads to the assumption that rub- 
ber is composed of a network which will give rise to 
X-ray interference spots if, by putting It under ten- 
sion, the lower molecular weight fraction is squeezed 
out, thereby increasing the coherence and alinement 
of the long molecular chains “ * 

The colloid rubber chemist knows also that the 
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low molecular weight fractions of natural rubber 
are a sticky substance, the highest molecular weight 
fractions are a hard substance, both fractions are 
lacking in elasticity And it is known too that this 
property of elasticity is a function of the molecular 
weight distribution present in natural rubber 
If we now place all these pieces of information 
together, the picture is complete Contrary to some 
admittedly ingenious theories which have been 
postulated, elasticity is not the monopoly of matter 
composed only of snarled-up long molecules com- 
parable m their structure to a wire spring, but Is the 
result of a specific molecular weight distribution of 
the same chemical compound, or the dispersion of a 
lyocratic colloid In a solvent 
Fessenden’s and Bary and Hauser’s multiphase 
theories have now found the visual proof they were 
still lacking This is admittedly a very straight- 
forward statement and since the conclusions which 
can be drawn therefrom may have far reaching con- 
sequences of scientific and industrial importance, it 
seems only fair to at least attempt to offer further 
proof for its validity 

ADDITIONAL EVIDENCE — Polyisobutylene is a 
fully saturated hydrocarbon and therefore much lesfe 
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reactive than rubber The lowest polymers are clear, 
flee flowing liquids, the polymers of medium mole- 
cular weight are sticky masses, and the high mole- 
cular weight polymers are hard and brittle Films 
deposited on a screen from the former collapse com- 
pletely upon evaporation of the solvent The high 
molecular weight fractions only yield bands Mix- 
tures of the two, however, result in filaments studded 
with nodules Such a polyphase system also exhibits 
pronounced elasticity 

The elastic propeity of the copolymer of isobuty- 
lene and butadiene or isoprene, known as butyl rub- 
ber, as well as of the butadiene-styrene copolymer 
known as Buna S or GR-S, has also been consider- 
ably improved since the importance of molecular 
weight distribution has been taken more into account 

The new ultramicroscopic technique has not only 
offered the first visual proof that elasticity is pri- 
marily the property of multiphase systems, but has 
thereby discredited the idea that elasticity is a prop- 
erty monopolized by only a few substances The field 
is wide open and new developments in the synthesis 
of elastic matter can therefore be expected from now 
on at an increasing rate 
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Putting 

PLASTICS 

In Its Place 

T he misuse and abuse of plastics in consumei pro- 
ducts have long been a serious headache to sales 
manageis and customers Many new items designed 
for consumer use have been unable to withstand 
normal usage^ eithei they weie poorly designed or 
the plastics chosen was incapable of performing its 
assigned function Even when the proper plastics 
was chosen, the amount of material employed was 
often too skimpy to tiansform the basic concept into 
a useful and durable object 
Wai-time shortages of metal and wood increased 
the demand for plastics items, but too often the con- 
sumei learned, to his or her expensive sorrow, that 
the rush to exploit this market produced little but 
shoddy merchandise The public natuially resents 
pui chasing plastics products which became valueless 
after one oi two applications, and the industry as a 
whole is mjured when consumers lose faith in plas- 
tics 

To give plastics their proper places as fabucating 
materials, a progiam has been laid out for apply- 
ing sound engineering and reseaich principles and 
practices to consumei -goods design and fabncation 
Main objective of this piogram is to use the right 
plastics for the light job and to use other material 


All photoi courtesy Roai Frederick Corporation 
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If a plastics cannot be found which will fulfill all 
requirements Work along these lines is resulting in 
an entirely new concept of the ways in which plas- 
tics can be applied 

ENGINEERED TABLE UMPS - A biief leview of 
some of the consumer goods that have been produced 
by adhering to these principles will point up the suc- 
cess of the program thus far For example, in a se- 


•y 

The Technical Service and Design Staff of 
Ross-Frederick Corporation 

Misapplication of Plastics During Recent Years 
Has Led to a Long Procession of Wholly Unsat- 
isfactory Products, With o Noticeable Loss of 
Faith in Plastics by Consumers as a Result This 
Can Be Corrected Only by Applying Sound En- 
gineering Practices to Plostics Fabrication — 

By Assuring Right Plastics for the Right Job 

ries of modf^in table lamps designed to take full 
advantage of the decoiative and structural proper- 
ties of various plastics, it is at once apparent that 
one of the design fundamentals has been the use of 
sufficient material where it will give the desired 
strength and beauty, there has been no stmtmg of 
material, no use of scrap or surplus stocks Rather, 
the idea was to design toward a desired effect and 
to procure plastics material foi that given effect 
Thus acrylic may be used with molded phenolic, 
with wood laminates, with rods made fiom phenohe- 
impiegnated linen — each material adding its own 
special quality Color and brilliance, for example, 
are contributed by the acrylics It is the light-trans- 
mitting quality of this plastics that gives the effect 
so desired m lamps intended foi the hving room and 
bedroom And by making bases of wood lammates 
and molded phenohes, they can withstand the knocks 
and sciatches which will almost inevitably befall 
them 

Varying the materials not only insures beauty and 
durability, but makes possible the keymg of a lamp 
to a particular color scheme Then, too, the appar- 
ent weight or mass o£ a lamp can be affected by the 
wise selection of plastics materials Thus, a library 
lamp might well use a preponderance of laminated 
tubing in the daiker wood colorings, or deep-toned 
sections of aciylic stock This would contrast with 
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slender spures or diamond-cut disks of clear acrylic 
fashioned into boudoir lights The effects that have 
been achieved in these lamps were made possible 
through the imagmative and generous use of plastics 
materials In one lamp, for example, use is made of 
the light-carrying properties of methyl methacrylate 
In the light and dark toned amber rods that make 
up the body of the lamp The sweeping curve of the 
rod assembly serves the double purpose of insurmg 
a balanced appearance regardless of the angle from 
which the lamp is viewed, and of increasing the 
sparkle of the lamp body by {uresenting more and 
varied surfaces to the rays of 

The same basic design has been employed in a 
number of other lamps In one case, the rods are 
made of phenolic-impregnated rolled linen tipped at 
both ends with clear acrylic As with the" other 
lamps of this same construction, the base is of lam- 
inated wood, a material which has been found to 
withstand the wear usually meted out to lamp 
bases, at the same time blending with the overall 
color scheme 

A modification of this stacked or tiered design is 
employed in another lamp Rods have been replaced 
with sections of methyl methacrylate tapered at 
the edges so that the lamp standard brings to mind 
the curved roof of a Chinese pagoda. No attempt has 
been made to camouflage the center tube through 
which the wiring is strung Rather, it has been 
thought to enhance the design by interrupting the 
pattern which has been set by the clear plastic 
sheets 

Entirely different is another design Here, ver- 
tical rods are the motif — m this case, alternating 
rods of clear acrylic and laminated tubmg made 
from phenolic-impregnated rolled Imen By sub- 
stituting clear acryhc for the laminated tubes, an 
entirely different effect is created Or smaller clear 
plastic rods may be set around a large center rod 
of acrylic or an opaque material 

Holding these rods in position at top and bottom 
are solid sections of molded phenolic A wood lam- 
inate, however, serves as well, and disks of acrylic 
have been used in some models 

WITHOUT ADHESIVES — An unusual feature of 
these lamps is their lack of internal binding No glue 
or other adhesive is used to hold the lamps together 
Instead, each piece is fabricated (cut and machined 
from sheet stock) to tolerances as close as 0 0005 inch 
These close fitting pieces are then mounted, one 
above the other, on the metal tube holding the 
wiring Pressure U applied from the top flnial to 
complete the assembly and to form a sturdy, decora- 
tive lamp This pressure is sufficient to bind the 
lamps ti^tly together and prevent slippage of the 
mdividual pieces. 

Another item to which sound plastics engineering 
practices have been applied, is a four-piece canister 
set for storage of hour, sugar, Iboffee, and tea 

In developing this kitchen aid, the primary con- 
sideration was to protect, yet not contaminate, the 
contents A maximum of safety had to be achieved 
to protect users In addition, the set had to be at- 
tractive, sturdy, light-weight, reasonably priced, and 
easy to dean with soap and water. plastics 

have been used in other household ware, was 
one of the first ai^licationj where plastics would be 


in contmuous contact with foods over long periods 

From the 22,000 plastics formulas available to plas- 
tics manufacturers, one had to be chosen which 
would meet the consumer needs and at the same 
time would be adaptable to certain manufacturing 
essentials The material had to be available in 
various colors, available In sufficient quantities for 
mass production, and easy to handle in the manufac- 
turing process 

Polystyrene was the plastics selected It had all 
the consumer requirements and, since it was ba- 
sically colorless, could be colored to suit any need 
Low water absorption would prevent moisture from 
the canisters and ruining the food Also, there was 
no objectionable odor which could be passed on to 
the contents It had good die finish, eliminating te- 
dious hand finishing after initial manufacture Its 
inherent luster lasts for years without waxing or 
pohshing Developed before the war, polystyrene 
had undergone severe war-time usage, and was 
known as a rugged material 

The characteristics of polystyrene mdicated that 
injection molding would be the best method of num- 
ufacture The round shape of the canisters was 
adopted because women prefer this conventional 
form. It is easier to clean with soap and water, and 
there are no sharp comers to tear clothing Also, 
granular foods fiow easier from this shape The bot- 
tom was niched to provide additional strength — arch 
construction being one of the strongest of the basic 
design concepts — and so the container would sit flat 
without bulgmg 

The clear polystyrene tops provide an instant view 
of the interior To insure a close-fitting, dust-pro- 
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Full rtolizoHon by tht public of the 
^ copabiltfiet ond limitations of plastics 
Plastics products which live up to con- 
sumer expectotions Plastics invoding 
mony new territories from which public 
prejudice hos long barred it Plastics 
losing the stigma of "substitute mate- 
rial " 


tecting cover, the tops are ridged around the edges 
These ridges grip the canister tightly — so tightly, in 
fact, that a vacuum pull Is felt when the top is 
lifted A finger gnp, molded as part of the top, 
completes the cover 

SIX-COLOR MECHANICAL PENCIL ~ The pro- 
duction of a six-color mechanical pencil presented 
new problems A sturdy case, but little larger than 
an ordinary pencil, had to be designed to hold the 
mechanism and colored leads Although six different 
leads are contained within the barrel, it was felt 
that the size should be as close to an ordinary me- 
chanical pencil as possible The case had to with- 
stand weathering, as many of the users would be 
construction engineers and others engaged in out- 


PLASTICS 


door projects A durable finish, to increase the sales 
appeal, was necessary The weight of the case was 
Important, too, since a heavy, bulky barrel would de- 
crease its effectiveness as a handy tooL Finally, the 
material had to have good dimensional stability, to 
withstand extreme changes in temperature, and not 
be brittle 

Methyl methacrylate was the material chosen 
Noted for its clear transparency, it was also avail- 
able m many colors, both transparent and opaque 
Light grey was the final selection as it is a neutral 
color, and will not readily show wear and tear 

Again, injection molding was used because of the 
materiars characteristics After molding, each bar- 
rel IS finished by hand and the final assembly, in- 
cluding mechanism and leads, is performed by hand 

The finished pencil is a combination of methyl 
methacrylate and chrome plated brass The me- 
chanism is all brass, since it was felt that no plas- 
tics could perform the function properly Brass 
bands reinforce the point, center, and head of the 
barrel while the clip, which is also the color selec- 
tor, is formed from the same metal Thus the best 
qualities of two different materials are combined to 
create a useful writing tool 

The fields for plastics merchandise are only now 
beginning to be appreciated In the future, careful 
engineering of the thousands of available plastics 
materials will provide a host of products to benefit 
both industrial users and home consumers, and to 
bring about the recognition of plastics for their own 
special properties and not as temporary substitutes 
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CO-OPERATION HITS 

Corrosion 


Competitors Working Hand in Hand Are Carry- 
ing on Extensive Studies Aimed at Breoking 
Through the Borrier of Question Marks 
Which Surrounds the Corrosion Character- 
istKS of Metals Information Thus Gained j 
IS Aiding the Co-Operoting Manufacturers to 
Turn Out Better Products More Economicolly 


C ORROSION^ m effect, is the cancer which destroys 
metals Starting as a tmy, perhaps mvisible 
spot, corrosion steadily eats its w*y through the very 
heart of the metal on which it is working until, for 
all practical purposes, the metal dies Indeed, when 
corrosion has worked long enough on certam metals 
those metals actually fall apait And just as cancer 
attracts the attention of m^cal scientists through- 
out the world, a small army of metallurgists, engi- 
neers, and researchers is devoting its efforts to learn- 
ing how corrosion works and what can be done to 
prevent It, or to slow its destructive action 
Although the problem of corrosion has been faced 
for many years, it has not been until recently that 
much progress has been made m understanding the 
whys and wherefors of rust We know that mere pro- 
tective coatmgs are not sufficient to prevent corro*- 
sion for anything more than a relatively short period 
When and where coatings are retained intact, corro- 
sion in inhibited, but once these surfaces are broken 
by so much as a microscopic bole, the action starts 
and rust begins to form 

Except for the so-called noble metals — gold, silver, 
platinum, and the like — all metals are affected to 
some extent by corrosion. However, on some metals 
such as aluminum the corrosion product is a tightly 
adhering oxide him that serves to protect the m^tal 
under it Other metals are not so fortunate 
The greatest problem in learning about corrosion 
lies in the fact that corrosion’s causes and effects, 
vary with most metals Since iron and steel are the 
most common and least expensive of engmeering 
metals, most of the study now being conducted cen- 
ters about them. 

Some metals tend tO oxidize in any atmosphere, 
but most others are relatively stable unless the at- 
mosphere Is moist or contains salt, sulfur, or acid 
fumes and other harmful impurities Thus, while a 
material might last for long periods in some dry mid- 
western area, that same material might disintegrate 
in a very short period in $uch a locality as Kearny, 


By T. C. Du Mond 
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New Jersey, where the atmosphere is not only salt- 
laden from the ocean but also carries all types of cor- 
rosive industrial fumes Since it is seldom known 
where a product will eventually be used, manufac- 
turers must select materials that will survive in all 
but the worst extremes of climate 

CO-OPERATIVE TESTS RUN - Typical of the ex- 

tensiveness of corrosion studies bemg earned out by 
industry are those nm at the test station at Kure 
Beach, North Carolina This station is maintained 
Jointly by the International Nickel Company and the 
Magnesium Division of Dow Chemical Company 
Other active co-operators in the project are Car- 
negie-Illmois Steel Corporation, American Rolling 
Mill Company, and Union Carbide and Carbon 
Company Producers of many materials other than 
metals send their products here to be tested to learn 
how marme atmospheres affect them At this particu- 
lar test station more than 15,000 specimens of various 
metals and alloys are exposed to marme atmospheres, 
while another 2000 pieces are immersed in sea water 
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Most compositions to be tested are represented by 
16 samples Two specimens of each are removed 
after exposure for six months, two more after 18 
months, and four more after 42 months After 7% 
years fotir more specimens will be taken in for study, 
and the remaining pieces will continue to be exposed 
for a full fifteen yeai period 
When specimens are taken off the test lacks, they 
are studied to see the visible effects of exposure 
After their appearance has been noted, the samples 
are cleaned and then weighed and measured to de- 
termine the weight- loss through rust, and to learn 
the rate of corrosion penetration Finally, the speci- 
mens are given physical tests to determine changes 
in tensile strength 

Although most of the knowledge gained through 
coirosion studies is pnmarily of mlerest to corrosion 
engineers, considerable information of immediate in- 
terest to the consuming public has been unearthed 
For instance, it is now possible to estimate, after six 
month’s exposure, how long u steel or iron can sur- 
vive in the atmosphere to which it is exposed The 
studies show that coirosion-resistant metals and al- 
loys corrode lapldly for the first few weeks of ex- 
posure and after that period rusting takes place very 
slowly Major changes m color and weight occur in 
the early months and many samples appear to be 
much the same after exposure for six years as they 
did aftei only six months 

VARIATIONS IN STAINLESS - As might be ex- 
pected, the stainless steels show corrosion resistance 
superior to other steels, but there is considerable 
variance within the stainless gioup Those stainless 
steels having more than 14 percent chiomium stain 
rathei than rust Several giades show remarkably 
little staining and pitting even after exposure to salt 
ail for consideiable periods Types 310 (25 percent 
nickel, 20 percent chromium) and 316 (16 percent 
chromium, 12 percent nickel, and 2 percent molyb- 
denum) are the most resistant Nitriding of stainless 
steels seems to reduce their resistance to corrosion 
Copper appears to be the most poweiful element 
for improving the conosion resistance of steels, espe- 
cially when used in small quantities Ordinary steels 
are helped immensely by the addition of about 0 05 
percent coppei Little further improvement comes 
from inci easing the copper content unless the copper 
is combined with some other element such as nickel 
Among the other principal alloying elements the 
following effects are noted Manganese, slightly 
beneficial, silicon, strongly favorable in conjunction 
with other elements, nickel, umfoimly beneficial ef- 
fect roughly proportional to the nickel content, 
chromiiun, similar to nickel, with those steels having 
13 percent oi more of chromium showing practically 
no weight loss through coiiosion 
Results of the tests show that the position in which 
the iron or steel is used has considerable bearing on 
how fast it corrodes. While most of the damp atmos- 
pheres would be expected to condense on the top 
surfaces of exposed metals, moat of the rusting on the 
test pieces at Kure Beach took place on the under 
surfaces at roughly a 60/40 ratio The action of rain 
and tun in washing and drying the top surfaces ap- 
parently slows coirosive action on such surfaces 
In addition to bare metal samples, exposed speci- 
mens include those protected with a variety of coat- 
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mgs, both metallic and non-metalhc For steel, 
aluminum varnishes and zinc-dust paints seem to be 
most satisfactory Vinyl coatings are standing up 
better than phenolics A new type of metal combina- 
tion— alummum dip-coated steel — produced by hot- 
dipping steel strip and sheet gives promise of highly 
satisfactory service life However, the tests seem to 
indicate that the most economical and long-lived 
method of coating steel is stiU galvanizing The only 
really satisfactory metal-spray coatings appear to 
be aluminum, zinc, and lead 
Tests at Kure Beach have done much to prove 
the contention of magnesium producers that mag- 
nesium alloys, piopeily used, present no corrosion 
problem Test specimens exposed for many years on 
lacks only 80 feet from the Atlantic Ocean are still in 
satisfactory condition Magnesium samples include 
rolled, extiuded, and die-cast alloys Bare samples 
as well as those with various coatings are on the test 
lacks Most of the magnesium alloys have resisted 
heavy salt atmosphere attacks with only minor sur- 
face pitting and etching 

BOLTED, RIVETED JOINTS - Since most of the 
corrosion problems In connection with the use of 
magnesium alloys are due to galvanic action, tests are 
earned on with various joints and bolted and riveted 
assemblies Because the working characteristics of 
magnesium alloys are such that they cannot be used 
for rivets, various aluminum alloys have been tried 
Both service tests and tests such as these at Kure 
Beach prove that 56S aluminum rivets are most 
suited to use with magnesium and thus are uni- 
versally recommended, replacing the 17S aluminum 
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alloy rivets formerly used When bolted assemblies 
are required and are to be used in damp, corrosive 
atmospheres, cadmium-plated steel bolts are satis- 
factory if 52S aluminum alloy washers are used as 
insulation. Stress-corrosion cracking m welded mag- 
noslum-alloy structures can be avoided by stress- 
relieving treatments, consequently such treatments 
are now advised for all magnesium welds 

Several copper alloys are being tested both in salt 
atmospheres and in sea water Outstanding observa- 
tions thus far mdicate that the tin in Navy “G” 
bronze can be replaced by nickel without significant 
loss of either corrosion resistance or mechanical 
properties, and that pure copper resists action of still 
sea water better than it does fast movmg sea water 
(Ihe opposite result was noted with Types 310 and 
316 stainless steel ) 

Knowledge gamed by such studies as those at Kura^ 
Beach has led to development of a cupro-nickel which 
contains only 10 percent of nickel, instead of the 
usual 20 percent, plus 0 8 percent iron This mateiial 
Is as low in cost as naval brass and has the added 
advantage of not bemg subject to dezincification For 
condenser tube service this newly developed mate- 
rial is fully as satisfactory as the traditional 80/20 
cupro-nlckeL 

Such research as has been described is already re- 
sultmg in metal products that will survive everyday 
usage much longer than was formerly possible 

Here are some of the things resultmg from such 
research automotive bright-work, such as bumperi 
and decorative strip, can now be plated with the cor- 
rect type and thickness of plating to prevent It from 
being marred by rust spots after only one or two 
years of service Those who are driving pre-war 
automobiles can appreciate what this will mean 
Those searching for extremely long-lasting metal 
window screening material can have it now through* 
an alloy of stainless steel and molybdenum, outdoor 
lighting reflectors, searchlights, and. metal mirrors 
can now be made to retain their brightneea and re^ 
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Chromium plate resisting rust-spotting 
even after prolonged exposure to mois- 
ture Plumbing which lasts a life-time 
. Understanding of corrosion enabling 
the selection of the most suitoble metols 
fpr the iob More effective corrosion 
preventives . Corrosion ceasing to be o 
mojor problem. 


flectivity for many years with little or no care, home 
plumbing that can withstand a lifetime of service is 
now possible Although these materials are now ac- 
tuaUties, their cost Is such that they may not be 
widely used for some time, but investigation is con- 
tinuing to either produce the materials more eco- 
nomically or extend their uses so that volume 
production will bring the cost down 

Industry can save untold thousands of dollars 
every year by selecting those materials which pro- 
vide highest corrosion resistance per doUar of mate- 
rial cost Although stainless steel and special alloys 
are best in the matter of corrosion resistance, they 
might be too expensive to apply generally Thus, 
through test data, the so-called high-strength, low- 
alloy steels might be shown to be quite adequate 
The railroads have found this latter group of steels 
highly satisfactory for such xises as hopper cars, since 
they combine their anti-rusting qualities with high 
strength characteristics to provide greater pay -load 
capacities 

The Kure Beach project serves to demonstrate 
bow producers of competitive materials can co-op- 
erate for their common good Here competitors work 
hand in hand to learn more about corrosion so that 
all of their materials will be applied in the best pos- 
sible way 
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ELECTRONS GUIDE 

THE CUTTING TORCH 


E LtCTRONicSj whose application to countless in- 
dustrial processes has spelled higher production, 
greater accuracy, and greater safety, has now en- 
tered the held of oxygen torch cutting, making pos- 
sible human-eye versatility combined with mechani- 
cal precision A photoelectric tracer which ^‘reads'’ 
from a template drawing, controls the cutting torch 
through a pantograph, faithfully reproducmg the 
ongmal pattern 

The oxyecetylene cutting torch was originally 
guided by hand, but over a period of years the torch 
itself has been so improved and refined that it has 
become far more reliable and accurate than the hand 
which controls it 

To take full advantage of the accuracy of which 
the cutting torch is now capable, machines have been 
developed in which the toich is guided by a pre- 
cision-made track to cut straight lines Or a radius 
rod can serve as a guide if precise arcs or circles are 
to be cut 

For simple irregular shapes, torches are motmted 
on pantographs By means of the pantograph, the 
torch IS made to follow a path identical to that of a 


A Photoelectric Tracer, "Reading'" Directly 
From an Inexpensive Drawing, Controls the 
Oxyocetylene Torch to Cut From Any Pattern 


By T. H. Ayllng 

TechntCAl Sal«t Dlvlcion 
Air Reduction Sales Company 
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tracing mechanism as it moves along the line of a 
drawing, or follows the contours of a solid template 
When drawings are used as guiding templates, trac- 
ing can be accomplished by a wheel which rides on 
the drawing and is directed over the lines by hand 
When greater cutting accuracy is required than can 
be obtained by the human hand, solid templates can 
be made and the tracing device designed to follow 
the template contours through appropriate followers 
One common type of template tracer uses a steel 
template followed by a magnetic spmdle The mag- 
netized spindle clings to the template surface and is 
rotated to drive it along the template face 
For the reproduction of complicated shapes, how- 
ever, template design often presents considerable 
difficulty Close- tolerance cuttmg demands that the 
guiding surfaces be accurately machined Designing 
and producing steel templates for oxyacetylene cut- 
ting is often expensive and time-consuming woik 
When only one or just a few shapes are to be cut, the 
savings in cost which are made possible by the 
cutting method itself can be more than eaten up by 
the cost of the template Even when template cost is 
neghgible because of the quantity of reproductions to 
be made, a shop can spend a great deal of money foi 
them over a period of time And what is peihaps 
more impoitaiit there are contouis for which it is 
impractical to make steel templates 

The electronic tracer has greatly widened the prac- 
tical held of machine gas cutting, not only by greatly 
simplifying the template problem, but by extendmg 
the limits to include work for which it is impractical 
or Impossible to manufacture proper steel templates 

PHOTOTUBE GUIDES PANTOGRAPH — A tracer 
for oxyacetylene cutting peifoims two functions It 
controls the speed of the cutting torch, and it directs 
torch movement With the electronic tracer, the speed 
IS Cf ntrolled in the same way as it is controlled with 
the hand -guided tracer, namely, by adjustment of 


the speed of a motor which operates a driving wheel 
The direction of the motion is controlled by photo- 
electric tubes which “read” a drawing or a silhouette 
to guide the pantograph 

To “read** the drawing, the photoelectric system 
picks up reflected light from a light spot which is 
directed onto the drawing Using this reflected light, 
the electronic system directs the hght spot to follow 
the outlines of the drawing, and thus directs the 
tracer around the contour of the template 
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Expensive, time’Consuming machined tern- 
plates eliminated Ronge of shapes 

economically possible by oxyocetylene cut- 
ting greatly broadened 


The actual steering ji> done by a steering motor 
which operates to change the direction of the driving 
wheel's progress The action of this motor is gov- 
erned by the photoelectric system whose operation 
is directed by the intensity of light which it receives 
When the light- in tensity received becomes less, the 
system acts to operate the motor to steer the driving 
wheel and move the tracer in one direction — say, to 
the right When the intensity becomes greater, the 
system will operate the motor to steer the tracer in 
the opposite direction — say, to the left When the 
intensity of the light received by the photoelectric 
system reaches the point at which the system is in 
balance, the mechanism is inactive, the motor is in- 
operative, and the tracer will continue moving in one 
direction until the Iight-intensity is again changed 
If the surface from which the light is reflected is 
dark-colored, comparatively little hght will be re- 
flected Much more light will be returned by a light- 
colored surface Thus, if the spot of light from the 
tracer falls partly on a dark surface and partly on 
a light surface, the mtensity of the reflected light can 
be varied by shiftmg the spot to fall more on the 
dark or more on the light surface The operation of 
the electronic tracer is the contmuous positioning of 
its projected light spot on the intersection of dark 
and light areas so that the intensity of the reflected 


light will be such as to balance the photoelectric sys- 
tem 

When the light spot is directed onto the line of a 
diawmg or onto the edge of a silhouette whose color 
is in contrast to the backgiound, the electronic sys- 
tem will act contmuously to position the light spot 
partly on the outlme and partly on the background, 
seeking to adjust the intensity of received light to 
balance the photoelectric system Tins contmuous 
searching of the electric eye for the contours or lines 
of the pattern beneath it enables the tracer to follow 
easily prepared drawings or silhouette templates 

INEXPENSIVE TEMPLATE PATTERNS - The tem- 
plate drawing may be a blueprint or a tracing or an 
original drawing or it may be a simple solid outline 
on a background of contrasting color In any case, 
the pattern can be quickly and cheaply prepared and 
may be easily filed in a small space for future re- 
ference 

The hght which actuates the electronic system 
origmates m a lamp in the tracer itself It is directed 
onto the template-drawing on a tracmg table under 
the tracer, and is reflected to the photoelectric sys- 
tem 

The lamp sends its light through an optical sys- 
tem which is mounted so that it is free to rotate 
about a vertical axis, and it is so designed that the 
light is directed from it at an angle The spot of light 
which is projected on to the tracing table is thus 
free to “search” m a circle The optical system is 
geared directly to the steering motoi on the same 
shaft which steers the driving wheel 

The electronic tracer can work to very close tol- 
erances and, through its use, shapes can be repro- 
duced by oxyacetylene cuttmg for which steel tem- 
plates might be very costly or practically Impossible 
to make 
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BAKING 

UNDER THE MICROSCOPE 


F ew INDEX!) are the industries which have been left 
untouched by the camera and the microscope 
These instruments, combined in photonucroscopy, 
have made possible better products and fuller under- 
standing of their true natures in nearly every branch 
of industry And the held of baking is no exception 
Through cinema photomicroscopy and an ingen lus 
process dubbed “micro -baking,” knowledge of the 
manner in which the various ingredients of a batter 
combine during baking is being gathered, which 
should ultimately make possible higher quality baked 
products, and remove the elements of chance and 
guesswork from both commercial and domestic bak- 
ing 

A full -color motion picture, taken through a micro- 
scope, of a paper-thin cake being baked in an oven 
of Lilliputian dimensions, has recorded heretofore 
unknown facts which explam what factors determine 
the desirable and undesirable qualities of a cake The 
film offers the key to consistently successful baking 
Micro-baking represents the first attempt to study 
scientifically the functions of the basic materials 
used in baking a cake So far, the work has no more 
th^ got off to a good start How long it will be 
before these investigations will pay off in faultless 
baked products of increased nutritive value is a mat- 
ter of speculation It will depend largely upon the 
rapidity with which manufacturers fall into line, 
and carry on further investigation of a similar na- 
ture Photographing the actual baking process is only 
one aspect of the possibilities for future scientific 
study A separate analysis of each ingredient that 
goes into a bakery product and what happens to it 
under varying conditions is required in order to 
leam how to improve each product accordingly 
The cake-baking movie film has already been 
^hown at bakers conventions, to women’s clubs and 


Token Through the Microscope, o Full 
Color Motion Future of a Paper-Thin 
Coke Bemg Boked in o Miniature Oven 
Reveols Secrets Which Spell the Differ- 
ence Between Boking Success or Foilure 

By Sara H. Coriefon 


homemakers groups, and has been used extensively 
in the home economics departments of a number of 
colleges Hunter College in New York has run it a 
half dozen times 

INCENTIVE FOR FURTHER STUDY - While the 
results of the first experimental film are not yet 
conclusive, and while they are Important only in so 
far as they serve as an mcentive for large baking 
concerns and manufacturers of the products used in 
every-day cooking to delve into the matter more 
deeply, micro-baking under the watchful eye of the 
camera is significant because it sets an advanced 
standard for research 

Although Americans have won a reputation for 
being lovers of good food, progress in the science 
of cooking has been slow It may not seem so with 
the millions of dollars that have been spent on the 
scientific studies of various food products in the 
laboratories since the discovery of vitamins, or with 
the electrical gadgets and modern devices that facili- 
tate the pr^ration of meals, or with the new 
methods of processing foods to preserve their vitamin 
and mineral content Yet, in spite of these Innova- 
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eakt (abfvt) Msda wMi nsrmal battar. Taifh 
taka with larga halaa and tannalt (tap rlfbt) 
tackad akartaalag. Mada with taa waoh tagar 
(lawar right), eaka waa taa wash to tappoH aoH 

• LOOKING AHEAD • 

Photomicroscopy oppited to mony other 
phoses of food study New knowledge 
of reoctions formerly used empirically 
Techniques evolved for employing photog- 
raphy in research aimed at improving 
accepted but still inefficient processes 


tions, ovir knowledge of the culinary art has been de- 
rived not so much through scientific fact as from the 
experience passed on from one generation to the 
next 

Some Improvements in the baked goods on the 
market have taken place within the last ten years, 
due to the constant efforts of the baking industry, 
notwithstanding sugar shortages and other war-time 
handicaps These advances, however, have been 
brought about, for the most part, through the efforts 
of one baker attemptmg to match another in putting 
out a superior product 

With micro-baking and its attendant movie film, 
these improvements will be extended still further, 
and guesswork that has gone into baking will, if the 
hopes of scientists are fully realized, be largely elimi- 
nated. Bakers will gain an imderatanding of the diffi- 
culties they enoounter every day And consumers 
will look forward to receiving increased dollar val- 
ue, while each piece of baked goods will be uni- 
formly as near perfect as any other Improvements of 
the various ingredients utilized will also work as a 
means toward product control 

PRODUCTION BROUGHT PROBLEMS -- Produc- 
ing a full-color motion picture whose basic purpose 
waa to reveal with microscopic detail the inside story 
of the baking of R cake presented problems of no 
mean proportions. First, In order to photograph the 
Ingide structure of a cake, It was necessary to use a 
bitter that was sufficiently thin to transmit light 
readily After considerable experimentation, a batter 



was formulated which formed a layer on the “pan” 
no thicker than a sheet of ordinary tissue paper The 
baking “pan” also presented considerable difficulty 
A piece of glass, not quite as thick as regular window 
glass, was finally selected Another serious headache 
was the oven It had to develop enough heat to bake 
the batter, and yet be small enough to fit on the stage 
of the 250 -power microscopie A thin piece of Insulat- 
ing material, through whose length a hole was drilled, 
was found to serve the puipose A length of re- 
sistance wire placed in hole served as a heating ele- 
ment The entire oven when complete was no more 
than a half mch m height 

In order to expose the color film properly, a light of 
very high mtensity was required This was supplied 
by a powerful carbon arc lamp Then the motion 
picture camera was attached to the microscope to re- 
cord the reactions during the bakmg In all, It was a 
year before all the difficulties involved in such a set 
up were ironed out 

As the experiment progressed, new problems were 
met It waa difficult to identify the ingredients in the 
cake To overcome this, the shortening was colored 
red with an oil-soluble dye which would not affect 
the color of the water component Flour was dyed 
purple by adding a small amount of iodine It was un- 
necessary to color the sugsu* and baking powder as 
these ingredients quickly dissolved mto the liquid 
When their solution was complete they were no longer 
distinguishable through the microscope 

PARTICLES MOVE -r As the baking on the UtUe 
glass slide of the oven commenced, each little particle, 
each air cell, each unit of flour, each shortening pool 
— everything that was visible through the micro- 
scope — began to move There waa an increased rush 
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of activity as the heat inside the cake increased Air 
bubbles collided, and some broke open as the baking 
progressed 

One of the important factors brought out through 
the microscopic study was that the air cells were 
found only in the shortening, and m no other portion 
of the batter It was further revealed that the gas 
which was given off by the baking powder was not 
visible through the microscope It was apparently 
dissolved by the water of the batter and then dis- 
charged into the air cells which had been creamed 
into the batter with the shortening These cells puffed 
up like tiny balloons during the baking 

When the baking was almost finished, every tiny 
particle was rushing around violently but, as the cake 
began to set, the movement subsided While the par- 
ticles were in motion, each one appeared to follow 
an upward sweep, just as an tends to rise from a hot 
radiator across the ceiling of a room As the cake 
assumed a rigid structure, hundreds of air cells with- 
in the batter began to explode This took place when 
the movement of the various particles ceased, and 
was what formed the texture of the cake 

An interesting method was employed in testing the 
cake to tell when it was done Here the housewives’ 
favorite “broom-straw” test naturally could not be 
applied The cake-baking scientists were aware that 
each grain of wheat-flour starch appears to be 
marked by a cross if It is observed under polarized 
light So they reasoned that by watching the cake 
under polarized light they could tell exactly when it 
was done, for at this i>oint the cross markmg the 
wheat starch would disappear completely 

At the final stage of the cake baking, wholly un- 
expected color effects could be observed, as though 
a motion pictuie producer of the microscopic world 
had arranged a grand finale When polarized light 
was brought into the exjieriment, sugar crystals took 
on all the shades of the rainbow As they rotated in 
the light, they sparkled as brilliantly as diamonds 

BAKERS GAIN INSIGHT - Through micro-baking 
the baking industry has gained an insight Into its 
science that was not possible before the film was 
produced Bakers have learned that little things make 
a big difference in striving for better products As an 
example, they have learned that only slight differ- 
ences m the shortening will make a big difference in 
the quality, volume, and texture of the cake when 


It IS done The volume of the finished product is de- 
pendent on the ability of the shortenmg to take up 
air If too little fat is used the air cells are unevenly 
dispersed throughout the batter 

In the second place, the film has taught bakers a 
considerable amount about formula balance They 
have found out why a tough cake has large holes and 
tunnels running through it, and why a tender cake 
falls m the oven — not, as many suppose, because the 
oven door was slammed, when too much sugar is 
used, the air cells move faster than they should, weak- 
enmg the framework of the cake Micro- baking has 
also revealed what determines good flour, and why 
some cakes are heavy 

WHY CAKE WAS CHOSEN — In carrying on the 
the original experiments and photographing the re- 
sults through a microscope, a cake was chosen as the 
subject of the investigation because in the bakmg of 
cakes a greater chemical reaction occurs than in 
other types of food Technicians have, however, al- 
ready commenced studies of bread dough, and it is 
expected that more of these will be made, as well as 
examinations of the ingredients of pies and cookies 
In addition to aiding the commercial baker, micro- 
baking will piove an asset to those who take pride 
in bakmg in their own kitchens, for with superior 
grades of flour, sugar, shortening, and other mate- 
rials,, superior cakes and pies of their own making 

^ will grace their tables 

^ Unfortunately, the equipment necessary for carry- 
ing on research m micro-bakmg is expensive While 
it is expected that larger bakeries will shortly ac- 
quire their own photomicrographic equipment, it is 
likely to be some time before the majority will be 
able to do so and gain first hand knowledge on the 
subject 

^ So, while progress along this line may be slow, the 
first steps have been taken, a sound groundwork laid, 
standards and operating procedures established 
Baked products will be better for the knowledge al- 
ready gained, and steady improvements will be noted 
as further investigations are pressed forward 
With what has been accomplished through cinema 
photomicroscopy in the field of baking as an incen- 
tive, other branches of foods preparation, handling, 
and production can be expected to adopt techniques 
comparable to micro-baking to yield uniformly bet- 
ter tasting, more nutritious foods of all types. 




NOVEMBER 1947 


SCIENTIFIC AMERICAN 


SCIENTIFIC AMERICAN'S 


QndjuLbJbdjoL, (DiqsibJL 


MOCK-UPS OP BUILDINGS 

Afd Laymen m Visualizing 
Projecfed Construction 

//Q 

WEEING is believing,’’ and modern 
architects and contractors are now 
making this adage serve their 
clients by the use of what are known 
in the industry as “mock-ups” — full 
scale models of sections or features 
of the planned building 

In Its work on the $6,000,000 Har- 
vey S Fiiestone Memorial Library, 
now under construction at Prince- 
ton University, the Turner Con- 
struction Company built several 
mock-ups at the suggestion and 
under the supervision of the archi- 
tects, Robeit B O’Connoi and Wal- 
ter H Kilham, Jr The success of 
these models in intei preting con- 
struction features to the laymen who 
are concerned with the building 
proved that one mock-up is worth 
many words and blue prints 

Basic areas in the planning of the 
Firestone Library, which will be 
the largest open stack library evei 
built, aie the 18 by 24 foot bays, 
adaptable to stack, study, or semi- 
nar use In order to determine the 
most satisfactory ceiling height, 
lighting arrangement, and equip- 
ment, the construction company 
under the direction of the architects, 
built four model bays in the Prince- 
ton riding hall Ceilings of two of 
the bays were attached to pulley 


arrangements so that the effect of 
various heights might be tried out 

Incandescent bghtlng was in- 
stalled in one bay and fluorescent 
in another Members of the Uni- 
versity’s Cooperative Committee on 
Library Building Plans tested the 
two systems and a decision was 
reached on the basis of their recom- 
mendations 

The library is to contain more 
than 650 mdividual study cubicles 
or can els for student use Five such 
cairels were installed in the mock- 
ups and various types of lighting 
wei e demonstrated in actual use 
Other equipment such as book stacks 
were also tiled out in the full size 
model bays 

Working models not only suc- 
ceeded in making aichitectural 
plans three dimensional and easily 
understood by the laymen diiectly 
concerned with planning and use 
of the library, but lesulted m gen- 
cial agi cement between profession- 
als and laymen on details of con- 
struction In deciding, for instance, 
on the height of the ceiling, lay con- 
sultants agreed on a height of eight 
feet four inches which closely 
paralleled the recommendations of 
technical experts 

The mock-up principle was also 
applied to the exterior of the Prince- 
ton libraiy building Several pat- 
terns of stone work were under 
consideiation for the outside walls 


of the building It is difficult to look 
at samples of rock and visualize 
their appearance m a wall, so the 
Turner Construction Company built 
three wall sections about six feet 
high, side by side, and of different 
types It was then possible to com- 
pare the styles of masonry and type 
of materials and leach a satisfactory 
decision 

“Mock-ups aie proving to be of 
giea^ value on laige scale produc- 
tion projects,” say officials of the 
Turner Construction Company 
“The small additional cost is easily 
offset by pi eventing a client’s pos- 
sible dissatisfaction resulting from 
the difficulty of visualizing, from 
blue prints and descriptions, the In- 
stallations as they will actually ap- 
pear ” 


IMPROVED CATALYSTS 

Developed By Eleefro- 
Magnetic Process 

The chemical industries spend fan- 
tastic sums in making, replacing, 
and improving catalysts which make 
possible the economical manufac- 
ture of gasoline, fertilizers, plastics, 
drugs, and many othei products A 
new magnetic technique for design- 
ing still more efficient catalysts 
pi omises wide-spread savmgs in 
time and money 

Developed at Northwestern Uni- 
versity, the new process has already 
yielded better catalysts for several 
applications, and it is possible that 
it will divulge at least a partial 
answer to the old problem of “how 
does a catalyst work” This same 
technique is also being applied to 
the study of high polymers, such 
RS p’astics and lubber, and to cellu- 
lose It enables chemists to tell to 
what extent certain groups of mole- 
cules aie arranged in an orderly 
fashion 

In using the magentic technique, 
a sample of the catalyst to be tested 
IS chilled in liquid nitrogen and 
then suspended by a thin quartz 
fiber between the poles of a power- 
ful electro-magnet Under the influ- 
ence of the magnet, the catalyst 
turns slightly Changing the angle 
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at which th^ catalyst ia suspended, 
the chemist performs the experl - 
mtni several times, each time ob- 
serving the amount of twist due to 
magnetic attraction — H C EJ 


JET THRUST AUGMENTED 

By Burning Fuel fn Engine's 
Exhaust Stream 

I NSTALLXD downstream from the 
turbine of a conventional Jet engine, 
a device called an **after burner” 
can add more than one third to the 
power plant’s normal propulsive 
thrust, giving added power for take- 
off, during combat conditions, and 
on all occasions where extra speed 
are required This is accomplished 
by spraying fuel into the tail-pipe 
where its combustion adds mass and 
velocity to the gases of the jet 
stream. 

This after burner, developed by 
the Ryan Aeronautical Company, is 
in effect a ram-jet engine attached 
to a turbo-jet The after burner ap- 
plication is simpler than the ram- 
jet, however, because the inlet 
velocities, pressures, and tempera- 
tures are higher Smce the ram-jet 
depends solely on its speed to com- 
press the air rushing in its nose, it 


has to be launched by rockets to at- 
tain the initial 500 mile-an-hour 
speed required for it to operate ef- 
fectively But with the after burner, 
the speed of the air stream in the 
tail-pipe is well above that needed 
to make the ram-jet operate, so that 
the use of the basic ram-jet configu- 
ration as a thrust-augmentation de- 
vice IS logical and easily accom- 
plished 

Fuel consumption of the after 
burner at low speeds is high com- 
pared to the jet engine, but at very 
high speeds it is more economical of 
fuel than the turbo-jet 

One of the unique advantages of 
the use of an after burner with a 
turbo-jet engine Is the fact that this 
method of augmenting thrust does 
not affect the operation of the turbo- 
jet by imposing additional stresses 
upon it Since turbo-jet power plants 
are operating near the critical stress 
limits of the turbine components, 
the after burner is an especially de- 
sirable method for increasing thrust 
This IS not the case with water in- 
jection and most other methods 
which are employed to attain thrust 
augmentation 

With gasoline used as a fuel in an 
mtemal combustion engine, a fuel- 
air-mixture ratio of 1 to 16 is neces- 
sary to obtain complete combustion 


of the oxygen in the air which is 
sucked into the cylinders. In con- 
trast, the turbo-jet engine operates 
at a fuel-air ratio of 1 to 50, and as 
a consequence there is a great deal 
of unbumed oxygen in the Jet 
stream. The quantity of this un- 
bumed oxygen, then, Is the limiting 
factor in the amount of thrust 
augramtatlon which it is possible 
to attain. 

Unlike the turbo-jet, which is 
limited by the stresses Imposed in 
the rotating turbine blades and tem- 
perature considerations, the after 
burner is a completely static mecha- 
nism and can be cooled below criti- 
cal temperatures 

Essentially, the use of the after 
burner permits raising the fuel-air 
ratio of the combustible mixture to 
the limit of the chemistry of com- 
bustion, whereas the turbo-jet alone 
is llmitW by the physical require- 
ments of the turbine blading 


RAILROAD X-RAY 

C/iecirs Aletol in Cars, Locomotives, 
Rails, for Inti mat Flaws 

Embodying the most modern tech- 
niques for examining steel, alu- 
minum, brass, and other metals used 
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m rails, locomotives, cars, and other 
equipment, a new X-ray laboratory 
assures increased safety of railroad 
operation Thus technical progress 
in the field of radiographic testing 
of metals for internal flaws has been 
utilized by the Pennsylvania Rail- 
road 

In the X-ray plant just opened, 
as an addition to the Pennsylvania 
Railroad Test Department, photo- 
graphs are taken through metals 
to provide assurance against such 
internal defects as concealed cracks, 
imperfectly welded joints, cavities 
due to shrinkage of metal during 
pooling, and the like 

To use this new technique, a 250,- 
000-volt mobile X-ray machme is 
mounted on automobile wheels so 
that it may be used either m the 
specially constructed laboratory 
building, or, when some very large 
object such as a locomotive boiler 
is to be examined, m the adjacent 
construction ahd repair shops It 
can examme the internal structure 
of metals as much as three mches 
thick. 

The laboratory building, equipped 
with 18-inch concrete walls to permit 
the use of X-ray equipment as 
powerful as 2,000,000 volts, mcludes 
a dark room for immediate devel- 
opment of X-ray photographs and 
equipment for projecting them for 
close examination by engineers 
skilled In detecting the sUghtest flaw 
depicted by the photographs 

MICROWAVE SPEED METER 

Finds VehicUs' Speed by Measuring 
Shift of Wovolengfh 

A 8PBKO meter, having numerous 
applications in traffic engineering 
st^es, operates on the principle 
that a radio wave reflected from a 
moving target will shift Its wave- 
Ingtb in proportion to the speed 
of movement of the target. Micro- 


wave energy is radiated from the 
antenna um^ a portion of the energy 
striking the surface of the vehicle 
and being reflected back to the unit 
The direct and the reflected signals 
are received and mixed, and the out- 
put signal contains the difference of 
frequency, which is in direct propor- 
tion to the vehicle speed in miles 
per hour This speed is read on the 
linear scale of the meter, calibrated 
in miles per hour 
The speed range of this instru- 
ment, developed by the Automatic 
Signal Division of Eastern Indus- 
tries, Inc , is 0 to 100 miles per hour, 
accuracy being within 2 miles per 
hour throughout the range A 
spring- wound graphic recorder fur- 
nishes a record of the speed of the 
moving vehicle — KJf 


HOSES HANDLE MATERIALS 

And May Replace Conveyor 
Belts in Mony Uses 

During the pre-war years, mate- 
rials handling systems were ham- 
I>ered by the fact that metal pipes 
were comparatively rigid, rubber 
hoses were destroyed by oils or sol- 
vents, flexible metal hoses were 
limited in their wall strengths 
Synthetic rubbers with new and 
war tested fabrics and other wall 
strengthening materials have greatly 
increased the abilities of rubber 
hoses to meet those problems 
Among the results are more uses of 
liquids as carriers so materials can 
be pumped through hoses, and more 
use of pneumatic carrier systems 
having readily positionable mtake 
nozzles and outlets 
The changes which are being made 
m the handling of normally dusty 
and otherwise difficult materials 
pomt to the elimination of the con- 
veyor belt and the adoption of the 
hose But this does not mean any 
changes in the houses selling the de- 
vices The same companies make 
both — EJ 4 C 


HEAT-TUBE MATERIAL 

Of Aluminum Alloys Resists 
Action of Corrosion 

Aluminum and many of its alloys 
have several chemical characteris- 
tics that fit them for use in con- 
denser and heat-exchanger tubes. 
A new alloy combination, Alclad 
33, which is resistant to localized 
attack, is now being successfully 
used for such purposes 
The new material, developed by 


the Alununum Company of America, 
has a central core of ZS ahunmum, 
with a coating of another alununum 
alloy, 72S, on one or both sides of 
the 3S core, the coated surface be- 
ing intimately and mtegrally bonded 
to the core over its entire surface 
The coatmg is anodic to the core, so 
that if an area of Alclad 3S sheet 
IS exposed to corrosive water that 
starts a pit in the sheet surface, 
once the pit has penetrated the coat- 
mg, it will not extend deeper into 
the core, but will broaden out along 
and parallel to the surface 
Over 250,000 Alclad 3S teakettles 
have been made and only five of 
these were reported as perforating 
over a four-year period American 
Airlmes found that fuel tanks made 
of Alclad 3S were still In good con- 
dition after 15,000 flymg hours 
The cost of the Alclad 3S tubmg 
per linear foot is about the same as 
that of seamless steel for tubes of 
smaller diameters, but is slightly 
higher for larger or heavier tubes 
Aluminum alloy tubes have been 
used successfully in contact with 
cast iron or steel tube sheets, 
headers, or shells — FPJP 


CONVERTED PORTABLE 
WELDER 

Uses Special Air Clamping 
Siafjonory Fixture 

Th* flexibility with which resis- 
tance welding equipment can be 
adapted to specialized assembly 
problems in mass production is il- 
lustrated by a simple welding *^ma- 
chine*' for assembling ‘^universal** 
automotive radiator petcock wrench- 
es The machine was made up by 
converting standard portable spot- 
welding gun equipment to a station- 
ary butt welding “machine” by use 
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of a special air clamping stationary 
fixture With this, a production of 
150 completed double-end petcock 
wrenches per hour was obtained 

The wrench consists of two U- 
shaped mild steel stampings of 
different sizes, welded one to each 
end of a bent steel rod Simple 
air-clamping dies hold the shank of 
the wiench The two jaws are 
dropped over specially formed elec- 
trodes of two standard hydraulic 
push gims mounted in place The 
guns move the petcock wrench jaws 
up to the shank under weldmg 
pressure to form the senes butt 
weld 

Clamping pressure is applied by 
means of an air cylinder controlled 
by an air valve mounted on the 
cylinder support where it is con- 
vement to the operator Balance of 
the equipment consists of standard 
50 kilo-volt amperes portable gun 
welding transformer, a standard air- 
hydraulic booster to apply welding 
pressure, and a simple weld timer, 
mounted on a neaiby wall to con- 
trol the welding cycle Electrodes, 
dies, cables, and transformers are 
all water-cooled 

The arrangement, devised by the 
Progressive Welder Company, lends 
itself to maximum operator-com- 
fort with high productivity, an 
operator standmg or being seated 
(it's Just as easy either way) in 
front of each of the two guns The 
operator at the iri^t loads the 
wrench shank and one jaw, and 
works the air-clamp control The 
operator at the left loads the other 
wrench jaw, initiates the welding 
cycle by pressing the palm switch, 
and imloads the completed wrench 


XOLDiST COLD" BATH 

Employed m Research on 
Super-Cooled Metals 

P RooucTioN of the coldest cold ever 
attained— less than one degree above 
absolute zero or about 458 degrees 
below zero on the ordinary Fahren- 
heit thermometer — will enable sci- 
entists to uncover new facts about 
the behavior of supier-cooled metals 
and to find ways to make use of 
such frigid temperatures Extremely 
low temperatures cause certain met- 
als to behave in a strange manner, 
says Dr Aaron Wexler, who is con- 
ducting these experiments at the 
Research Laboratories of Westing- 
house Electric Corporation 
“If an electric current is set up In 
a ring of a certain type metal while 
it Is immersed in a super-cooled 
liquid,” says Dr Wilder, “the cur- 
rent will continue to flow without 


loss even after the source of cur- 
rent IS removed This is because 
such a super- qooled ring will offer 
no resistance to the flow of current 
The same ring at room temperature 
will resist the electrical flow and 
cause losses m the form of heat ” 

It would be theoretically possible 
to super -cool an electric transmis- 
sion line so that there would be no 
loss of power from generator to 
user, Dr Wexler says, but the cost 
of providing a constant source of 
refrigeration for the power lines 
makes this impractical 

Dr Wexler produces his super - 
cold temperatuies by changing gase- 
ous helium to the liquid form, caus- 
ing a drop of some 520 degrees, 
Fahrenheit The helium gas, in 
ultra- pure form, is raised to a high 
pressure by passing it through a 
four-stage compressoi system This 
gas under high pressure then is put 
to work driving two piston engines, 
and in so doing gives up a large 
amount of its energy in the form 
of heat — thus cooling the gas 

The cold expanded gas is used to 
cool incoming high-pressure gas in 
a continuous process Finally, a 
point IS reached where the cold be- 
ing produced inside the apparatus 
just balances the heat leaking into 
the system 

To get to the temperature of 
liquid helium— -four degrees above 
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absolute zero — a ^all portion of the 
high pressure gffc, pre-cooled by 
gas from the engines, is expanded 
through a tiny opening Tempera- 
tures a fraction al^ve absolute zero 
can be obtained by pumping a vacu- 
um above this liquid helium 
The liquid “cold” is bottled up m 
a five foot deep cylinder in the cen- 
ter of the apparatus Metals to be 
studied can be lowered into the 
cylinder, which is carefully insulated 


to prevent heat from leaking in 
Liquid helium temperatures are 
too low to be measured by the ordi- 
nary thermometer To find out how 
cold it is in the helium “bath,” the 
Westmghouse scientist measures the 
pressure of the vapor above the 
helium From this pressure reading 
the temperature can be calculated 


WHEAT-MOVING HOSE 

Of Rubber, Last Longer Stays 
Cooler Than A^fol Tube 

Rubbcr has long been known as a 
tiansportation medium m divergent 
fields one of the newest of which is 
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a rubber hose used to unload wheat 
by suction The hose, made by The 
B F Goodrich Company, replaces 
a flexible metal tubing which broke 
frequently due to failure caused by 
the friction of the wheat The metal 
tube was too hot to touch when the 
system was in operation, and was 
heavy and cumbersome 
A 35-foot length of six-mch di- 
ameter hose permits the grain to be 
transported at high velocity, the 
smooth hmng producing less fric- 
tion than the metal 


DRYING LUMBER 

Accomplished by Extracting 
Moisture With Solvent 

Recently developed, a process for 
drymg lumber saves time and gives 
a product which is lighter m color, 
less prone to warping, and, In the 
case of knotty wood, is easier to 
paint because the pitch is removed 
Reported to be four times as fast 
as ordinary kiln-drying, the new 
method is iDased on the ability of a 
water-miscible solvent, such as ace- 
tone, to extract water from wood. 

The lumber is stacked and bound 
in packages which are stood endwise 
m an extracting tank There it is 
sprayed with solvent at the rate 
of 100 gallons per minute. The spent 
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solvent, together with water and 
organic extractives, goes to a re- 
boiler, which sends part of the sol- 
vent back to the extractor and part 
to a still In the still, the solvent 
IS separated from the water and 
pitch, which are recovered as a par- 
tial emulsion The organic mate- 
rials, predominantly fatty acids 
(from sapwood) and resins (fiom 
heart wood) rise to the top and arc 
decanted Other by-products are 
turpentine and neutial fats 

Finally, the lumber is tieated with 
superheated steam, bringing the ace- 
tone content down to about 0 2 per- 
cent of the weight of the wood Dry- 
ing to 3 percent water is possible 
but, commercially, 8 to 13 percent is 
practical 

Now In the pilot- plant stage at the 
Shevelin-Hixon Company mill, the 
new procedure was developed by 
Albert Hermann and A B Ander- 
son of the Western Pme Association 
L#aboratories --H C E J 


MOTORIZED HOISTS 

Mado Easier fo Manage, Save 
Time, Promote Safety 

F AMILIAR to the incidental handling 
of materials, positioning of heavy 
chucks, and moving of machines is 
the task of moving and mounting 
hoists It usually takes two men and 
a block and falls to position a one- 
ton capacity motorized hoist for 
operation 

Following the modern trend 
toward lighter weight for the same 
strength, new motorized hoists are 
so light that one man can handle 
them Saving of man-power hours 
and adding to the safety of handling 
the hoists are among the gams But 
the principal gam reported by the 
users is that of encouraging the men 
to use hoists where they formerly 
used slower and more dangerous 
equipment — E L C 


NYLON KNEE 

For Phonograph Need/e Is Said to 
Have Less Scrafeh, Longer Lde 

An interesting new use for nylon 
is in the *lcnee” of a phonograph 
needle put on the market by Web- 
ster-Chicago Corporation and Decca 
Records, Inc 

A number of nylon’s outstanding 
characteristics are put to good ac- 
count in this application. For ex- 
ample, the needle takes advantage 
of the pronounced internal resist- 
ance or self-damping characteristic 
of nylon to minimize mechanical 
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resonance distoi tion such as needle 
scratch and suiface noises, and to 
obtain improved tracking at high 
and low frequencies at reduced 
needle pressure The nylon knee, 
molded by National Organ Supply 
Company, does this by absorbmg 
veitical shocks caused by the pinch 
effect of record grooves and also 
levels out horizontal shocks of 
needle bounce 

The net result is improved repro- 
duction quality, prolonged record 
life, and extended useful function 
of the hand-polished sapphire jewel 
tip, which IS said to be good for as 
many as 1*5 000 play mgs 

The properties sought in the 
knee for this needle are hsted be- 
low, all of which were met by ny- 
lon 

1 Very light weight, minimizing 
inertia of moving parts 

2 Resistance to fatigue and crys- 
tallization under service conditions 

3 Good mechanical strength and 

toughness «r 

4 Excellent elastic memory and 
I ecovery 

5 Good negative cold-flow char- 
acteristics 

6 Ability to be injection molded 
in the interest of Jiigh production, 
as well as uniformity and stability 


7 Very high melting tempera- 
ture 

8 Chemical stability and resis- 
tance to moisture 

9 Non-magnetic and non-electro- 
static properties 


RADAR LIGHTHOUSE 

Appears as Bright Point on 
Ship's Radar Screen 

Emiiting signals which can be de- 
tected by radar-equipped ships, a 
small ladar beacon for lighthouses 
has been built by the General Elec- 
tric Company for the United States 
Coast Guard The unit should prove 
useful during periods of fog, rain, 
snow, and sleet, when normal sight 
and sound warnmgs are limited 
The signal from the electronic 
beacon appears as a bright spot on 
the radar’s cathode-ray tube, show- 
ing the exact direction of the beacon, 
in much the same way as the con- 
ventional lighthouse is located opti- 
cally by the beam of light it emits 
— KH 


WELDING BOOTHS 

With Individual Exhaust Outlets, 
Htghdnfensify Lighting 

Considered to be one of the most 
modern welding-booth systems In 
the country is the one at Erie Meter 
Systems, Inc Each booth has an In- 
dividual exhaust outlet, arranged 
for each operator, which is so regu- 
lated that it may be turned off as 
desiied, and there is a large light 
m each booth, strong enough to per- 
mit the operator to see the outlines 
of the piece on which he is working 
even though his shield is down 
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HOT AIR GENERATOR 

Speeds Many Industrial Hoofing 
And Drying Operations 

P RoouciNG homogeneous hot air of con- 
trollable velocity, temperature, quan- 
tity, and pressure, a heated air 
generator found Its first application in 
speeding the common shipyard opera- 
tion of drying ship's motors and engine- 
room machinery which has either been 
flooded or covered with moisture 
through condensation 

However, additional applications for 
the new generator will be found wher- 
ever the problem of cleaning and dry- 
ing machinery exists — on ships, in air- 
craft maintenance shops, in hotels, 
large buildings, laundries, and so on 
Other uses for the hot air generator, 
developed by Todd Shipyards Corpora- 
tion, will Include various manufacturing 
processes such as pre-heating, melting, 
annealing, dehydrating, aerating, ster- 
ilizing, hardening, enameling, ccK>li]ig 
(by i^utting off the heat and using it 
as a blower), tempering, curing, refin- 
ing, and plating 

A further use around motors of the 
device, called THAG (Todd Heated Air 
Generator), Is In connection with clean- 
ing and painting Through usage, main 
propulsion machinery and auxiliary 
motors acquire a coating of grease 
mixed with carbon dust After a time 
this coating becomes quite thick and 
is difficult to remove By applying hot 
air at about 200 degrees, Fahrenheit, 
to the part, the grease melts readily and 
the area can be rapidly washed with 
carbon tetrachloride which evaporates 
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quickly After a cleaning it is custom- 
ary to paint the exteriors of electrical 
equipment with a special varnish which 
must be baked to give it a hard and 
longer-lasting protective finish This 
operation, formerly done with Infra- 
red lamps, is now accomplished much 
faster and cheaper with the controlled 
hot air generator 


SPRAYED HARD^PACING 

Is Smooth, Thin, Uniform Coat 
InexponStvoly Applied 

Nxw METHOD for hard-faclng by us- 
ing a metallizing gim and a ^'wire" 
composed of a powdered hard-facing 
alloy extruded with a plastic binder, 
attains the previously difficult objective 
of applying smooth, uniform, relatively 
thin coatings in a highly practi- 
cal and inexpensive manner 

During the Sprasrweld operation, the 
plastic binder is completely volatilized, 
and the deposit consists entirely of the 
metallic constituent Subsequent fusing, 
with any fusing torch or with an at- 
tachment on a metallizing gun results 
in a coating alloyed to the base which 
is, according to the Metallizing Ekigi- 
neering Company, the developer, 
physically and chemically identical to 
hard -facings of the same alloy applied 
by other methods 

The alloy used in the “vrlre,” which 
is called Metco-Weld H, Is unusual In 
many respects It possesses excellent 
resistance to abrasion — will outwear 
hardened steel 3 to 10 times for ^is 
type of service — and it resists corrosion 
better than stainless steel under most 
of the conditions for which stainless 
is generally used It combines a low 
melting point with a long range of 
plasticity (1850 degrees to 2050 de- 
grees, Fahrenheit) It Is repotted to 
have high strength at red heat and 
exceptional raistance to oxidation 


SHEET PIID TAflf . ^ 
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lo^ lAdent hbtimtal leedi^ Stock 
may be loaded on tiie taUe by foz^ 


truck or by overhead means, either In 
the stock room or at the press* The ad- 
vantage of the toggle-l^er design is 
the full support given to the entire 
length of the table top— paftioulsrly 
desirable in the case of long, heavy 
loads Lifting acticm is obtained by a 
hydraulic pump through hydraulic 
cylinders which operate laterally 
against the toggle-lever mechanisillt^ 
The table guides are Inverted so |nat 
no uprights extend above table top 
The table top is 30 Inches wide by 
96 inches long The lowered height is 
22 inches, elwated height 34 inches, 
giving a total lift of 12 Inches The 
table, manufactured by the Lyon-Ray- 
mond Corporation, Is equipped with 
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one set of 12 inch diameter wheels, one 
set of eight Inch diameter swivel 
casters, a floor lock, and a two-speed 
hydraulic foot pump The pump may be 
mounted on the uxut or furni^ed with 
a flexible hose attachment for placing 
wherever it is most convenient for the 
operator A motor-driven pump with 
push button controls is an optioz^ fea- 
ture 

Extensions for the table top may be 
furnished for the support of loads wider 
than 30 Inches and longer than 96 
inches. Also available are superstruc- 
tures of any thickness to increase 
height of table top, retaining the 12 
inch lift These features In^re the 
adaptation of the table to different 
press heights and material sizes 


HEAT REGULATOR 

For Flat-Surface Appliances Is 
Accurate Despite Shock 

Dcbigked for electrical appliances, a 
new type of thermostat provides safe, 
constant, accurate, fast-acting heat con- 
trol under the most severe operating 
conditions* The thermostat, called the 
Fenwal Appliance Thermoswitch Con- 
trol, Is said to maintain its efficiency 
4ven though the applianoe In which h 
is installed may be continuously ex- 
pof^ to shock, vibration, tampering, 
and other outside influences The oon- 
brol, manufactured by Fenwal Incor- 
porated, is available in two models 
the hi^ temperature model which 
provides control over the wide range 
of 175 degrees, Fahrenheit, to 600 de- 
grees, Fahrenheit, and the low temper- 
ature model pro^dding critical control 
throughout its range of 50 dogrees, 
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Fahrenheit, to 250 degrees, Fahrenheit 
The welded, one-piece case and cover 
assxires a rugged, tamper-proof unit 
and stable temperature settings Torque 
applied to the terminal binding posts, 
it is claimed, will not shift contact 
support members, and the temperature 
adjusting screw will not drift under 
normal vibration The mounting bracket 
provides for side or bottom mounting, 
or a cross-mounting bracket is avail- 
able for special applications 
The control is designed to operate 
at 110 volt A c , 60 cycles, and to con- 
trol temperatures in flat-surface appli- 
cations, including flat irons, automatic 
ironers, waffle irons, sterilizers, pas- 
teurizers, dairy water heaters, hot 
plates, and so on 


RESPIRATOR FILTER 

Of Chemicaffy Treafed Felf Is 
Small with High Efficiency 

P ROTBCTiNQ Industrial workers exposed 
to poisonous and disease-producing 
dusts smaller In diameter than 24 mil- 
lionths of an inch, a new dust filter, 
first of its kind, consists of a felt which 
has been chemically treated so that its 
ability to prevent the passage of dust is 
40 times greater than untreated Alters 
In addition, a new respirator has been 
designed to utilize the high efficiency of 
the new filter wl]ich is so versatile it 
can protect the respiratory system 
against a combination of all types of 
contaminating dusts in air 
The filter protects workers against 
poisonous arsenic, lead, cadmium, and 
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chromium dusts, silica dust responsible 
for silicosis, a frequently fatal lung 
disease, and nuisance dusts produced 
by coal, limestone, iron ore, and alu- 
minum operations 

The chemically treated filter, one 
eighth Inch thick and slightly over five 
square inches in area, is the equivalent 
in dust filtering efficiency of previous 
untreated filters of the same thickness 
and 42 square inches or more in area 
This increased efficiency is reported to 
make it possible to produce a respira- 
tor filter of the smallest area so far 
developed without making it more dif- 
ficult for the wearer to breathe through 
it, thus increasing his field of vision 
and reducing the respirator's weight 

Filtering action of previous res- 
pirator filters was primaiily dependent 
on the smallness of the openings in the 
filter's interior fiber structure through 
which air passes Functioning of the 
new filter is not contingent on the size 
of the openings but on a chemical 
treatment which radically changes the 
physical features of the fibers in such 
a way that duat filtermg efficiency is 
greatly increased 


CENTERLESS GRINDER 

Operafes Wof or Dry, Takes 
Rods, Bars, or Tubes 

Using coated abrasive belts for grmd- 
ing and polishing rods, bars, or tubes 
from one-eighth to one and one-quar- 
ter inches in diameter, a new center- 
less grinder will remove up to 0 005 
inch per pass on ferrous metals, and 
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ap to 010 inch on non-ferrous Ac- 
curacy on production items is 0 001 
inch, with closer limits on some work. 
The work supports will handle half- 
inch bars up to 18 inches in length, 
and one inch bars up to eight inches 
long 

This machine, made by Hammond 
Machinery Builders, Inc , uses an end- 
less abrasive belt which is four inches 
wide and OQ inches long It may be 
operated wet or dry, althou^ for bet- 
ter finishes, higher production, and 
longer belt-life, wet operation is 
recommended 


Two methods of feeding are em- 
ployed with the grinder, designated 
Model OD-1 through-feed and in- 
feed The through-fe^ method is gen- 
erally used, and is accomplished by 
swmgmg the regulating wheel on its 
horizontal axis from zero to 12 de- 
grees The rate of feed can be varied 
from zero to 18 feet per minute 


TEMPERATURE CONTROL 

for Electric Furnace Regulates 
Current Flow Electronically 

^Maintaining the temperature of elec- 
trically heated ovens within less than 
1/10 degree, Fahrenheit, at tempera- 
tures up to 1200 degrees, Fahrenheit, 
a proportioning electronic temperature 
controller adjusts the input power to 
the oven The power flows continu- 
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ously rather than in **on-off* cycles 
Rapid achievement of temperature is 
accomplished because the instrummit 
does not throttle power until the fur- 
nace reaches a point withfn 15 degrees, 
Fahrenheit, of the preset temperature 
Quick and accurate selection of tem- 
perature is made by means of a vernier 
type dial The controller, manufactured 
by W S Macdonald and Company, op- 
erates on 110 volts ajc , but can be 
used with furnaces requiring 110 volts 
or 220 volts ax The unit measures 19 
inches wide by 10 by 10 inches, and 
can readily be adapted to particular 
installations 


DUAL-METAL WIRE 

Electroplated, Then Drawn, Will 
Not Chip or Flake 

Capable of being bent, swaged, ham- 
mered, woven, or twisted without flak- 
ing, a new type of electroplated and 
drawn wire has a wide range of manu- 
facturmg applications m radio tubes, 
incandescent and fluorescent lamps, 
electrical devices and appliances, jew- 
elry, and wire goods “Fernicklon," 
trade name of this new product of the 
Kenmore Metals Corporation, is the 
result of an entirely new process Metal 
rods of Vs inch diameter are first elec- 
troplated continuously with high ac- 
curacy, than cold-drawn down to di- 
ameters aa flue as 0 0038 inch One inch 
of Vi inch plated rod may produce as 
much as 100,000 feet of plated wire, 
permitting it to be ordered in continu- 
ous sections of almost any length. 

Initial production includes ste^ wkre 
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with nickel, copper wire with nickel 
or silver for radio tubes and lamps, 
tinsel wire, and many other wire prod- 
ucts where finish and durability are re- 
quired Die polish or satin finishes are 
available Because of its surface perfec- 
tion and the absolute bond between its 
constituent metals, Femicklon can be 
subjected to the severest climatic con- 
ditions when an anti-corrosive coating 
metal is used It can also be welded to 
form a product without destroying the 
coating at the point of the weld 


GASKET CEMENT 

Is Flexible, Resists Heat, 
Shock, and Vibration 

NHANurACTURto for automotive, alrmo- 
tive, and wide industrial uses, a syn- 
thetic, flexible, deoxidized rubber 
cement, forms a permanent seal in pipe 
joints, gaskets, and places where flexi- 
bility is required to permit expansion 
and contraction of metals Since it is 
heat resisting, it makes an excellent 
head and exhaust gasket seal for regu- 
lar automotive and airmotive repair, 
maintenance, and rebuilding applica- 
tions It is claimed that it will not blow 
out under high pressure, and that its 
flexibility resists vibration and shock 
Good adhesion as well as fast drying 
tune are characteristics of this cement 
for sealing cork, rubber, fiber, paper 
and metal gaskets Industrial users 
have found the new material, called 
Gascaclnch, to be satisfactory also as 
an industrial belt dressing 
The cement, product of the Porter 
Manufacturing and Supply Company, 
holds gaskets in place tenaciously while 
assembling parts, and prevents trouble- 
some sliding or slippmg When set it 
is also resistant to ^iphatic fuels and 
water 


EMERGENCY FLOODLAMP 

Sw/fchos on Automatically When 
Circod Foi/ure Occurs 

F OR XMSRGENCY USX whcn a regular 
lighting circuit fails, a new battery- 
operated lamp answers the require- 
ments of many communities whose 
local building laws demand emergency 
auxiliary lighting A switching relay m 
the lamp is connected to the regular 


lighting circuit through an extension 
cord When the circuit fails, the relay 
automatically tuxm on the powerful 
floodlamp The eimnsion cord can be 
removed from the lighting circuit and 
placed in a space provided in the relay 
housing, thus transforming the unit into 
a portable hand lamp which can be 
switched on or off at will 
Called the Big Beam Auxiliary 
Lamp, it is available in two models 
Model 801 with a single lamp head, 
and Model 802 with dual lamp heads 
The lamps, products of U-C Lite Man- 
ufacturing Compcuiy, are rustproof 
and weatherproof Lamp heads of both 
models can be turned a full 360 de- 
grees in any direroon, and both mod- 
els are powered by four standard dry 
cells 


-*SPONGE" RttfeBER PAD 

Has Nitrogfn-Filled Cells Which 
''Give" W Will Not Flatten 

T ELXVI8ION tulM and other delicate 
equipment can now be protected against 
damage during ahdpment by spongelike 
cellular rubber psm 
The pads, developed by United States 
Rubber Company, are readily fabri- 
cated from sheet material and wUl pro- 
tect equipment weighing from five 
pounds to several hundred pounds 
They are said to be particularly useful 
for packing expenhive television equip- 
ment and electromc devices 
The rubber derives its cushioning 
ability from millions of microscopic 
cells filled with nitrogen The cells 
“give” slightly under pressure but do 
not flatten out as do the cells of regu- 
lar sponge rubber 


HYDRAULIC WELDING GUN 

Assures Uniform Pressure/ Reduces 
Flash, Pitting, and Burning 

Using no springs, and insuring urn- 
form point pressure regardless of the 
wear on the points, a new double-act- 
mg welding gun and booster is hy- 
draulically operated Destructive burn- 
ing and pitting at the weld are reduced 
to a minimum, there is so little 
flash that operators usmg the gun are 
said to have discarded their heavy 
helmets during welding operations with 
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no danger of eye injury Also, by the 
reduction of burning and of the stick- 
ing of pomts to metal, the service life 
of the jpomts is considerably extended 
The minimum life of points used on 
automobile body production, operating 
at 3000 shots per hour, is reported to 
be 108,800 shots 

The mechanical speed of the gun, 
made by Dalhart Engineering and 
Manufacturing Company, is limited 
only by the maximum speed at which 
the solenoid air valve can be operated 
Welding pressures may be varied by 
controlling air pressure on the booster 
inlet Thus a variety of metal thick- 
nesses may be wel^d with a single 
gun Small cylinders and high pressures 
combine to make this light-weight, 
compact tool adapted to a wide variety 
of applications 

PAINT ADDITIVE 

Aids Hardness, Color, and Water 
Resistance of Coatings 

Important qualities in pamt — wear and 
mar resistance, gloss and color reten- 
tion, and quick-drying — are reported to 
be improved and another quality, better 
water and alkali resistance, added by 
a chemical which is incorporated with 
the other ingredients of paints, enamels, 
varnishes, and simijar products at the 
time of manufacture 

Chemically, this material, called 
Pentek, Is a commercial version of 
pentaerythritol, an alcohol derived 
from formaldehyde When decreasing 
imports of tung oil resulted from the 
Sino-Japanese war, paint manufac- 
turers were required to substitute do- 
mestic oils for the imported raw mate- 
rials They found that in some ways 
the resulting finishes were not up to 
previous standards However, when 
Pentek was incorporated, suoface coat- 
ings were produced which, according 
to the Heyden Chemical Corporation, 
who pioneered in the development of 
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New Automatic Device Provides 
Up-to-the-Minute Visual Record 

Th» n^w CHART O MATIC provides an instant visual 
record of all production, shipments, purchases, ab- 
senteeism, etc Avoids inventory surpluses Guides pur- 
chasing department giving constant picture of all pacts 
and supplies on hand Reauisitions can be made direct 
from chart Information from all departments trans- 
mitted to operator ^ Telautograph permits instant 
recording on CHART-O MATIC Does away with big 
wall charts and card systems and tedious, time-con 
suming search for data that is often far from current 
With the CHART O-MATIC, the complete aaivittes 
of the entire plant can be determined in an instant 
The enfire unit is easily portable and operates from 
110 volts current Chart rotates in either direction by 
finger-tip control Speed may be governed by rheostat 
New devices arc proving their worth in saving time 
and reducing nervous tension on the job And modern 
plants throughout America are finding that chewing 
^m on the job helps relieve monotony and helps to 
keep workers alert That is why more plants every 
day are making Wrigley s Spearmint Gum available 
to their employees 

Complete details may he obtained from Spiral fAfg 
Corporation, 3612 N hilhonm Avenue Chicago 4h 
Illinois 
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the chemical, exceeded many of these 
standards The water and alkali re- 
sistance factor, for instance, Is reported 
to make Pentek paint superior for use 
on fences, shutters, window trim, and 
similar exterior woodwork and metal 
In the interior of a house, the increased 
mar resistance and high gloss of a Pen- 
tek varnish results m longer lasting, 
better looking floor finishes 
The water resistance factor applies 
again in painting bathrooms and for 
doors and light-colored woodwork 
which may become finger-marked Dirt 
can be washed off repeatedly without 
injuring the finish or causing fading 
The color retention imparted by the 
chemical is particularly valuable in 
kitchens where light or white paint 
tends to yellow and smudge because 
of smoke and fumes from the stove 


DUST COLLECTOR 

Is Light, Portable, and 
Easily Cleaned 

Especially suited for laboratories 
where space is extremely limited and 
where quiet operation yet proportion- 
ately high dust storage is required, a 
new, low-cost, portable, bench-type 
dust collector is entirely self-contained 
and requires no installation other than 
simply placing it in position on the 
bench and plugging m to a regular 
power Ime outlet A y^, horsepower, 
continuous duty motor turning at 1745 
revolutions per minute and operating 
on 110 volt, single-phase power, drives 
a paddle-wheel fan which is capable 
of clearing chips and dust from grind- 
ing lint and strings from polishing 
and buffing, as well as sludge from 
pumice and other wet-finishing opera- 
tions The hood which is fastened on 
this dust collector, designated Model 
330 Dustkop by its manufacturer, Aget- 
Detroit Company, has a baffle, a light 
fixture for illumination of the work, 
and two removable trays for easy 
emptying of debris which drops from 
the work The two trays also eliminate 
mixing accumulated dusts from wet or 
dry work 

Dust and dirt are removed by means 
of a drawer from the left side of the 
unit A hand crank on the side of the 
unit immediately above the dast drawer 
facilitates a quick and easy “shake- 
down*' of the spun-glass filter material 
This spun-glass filter material is cheap- 
ly and easily renewed after repeated 
!^akings 

Gold and other precious metals can 
be reclaimed from the unit by removal 
of the dust from the collecting pan and 
also by melting It out of the spun- 
glass filter material 


GERMICIDAL DEODORANT 

Eliminofas Strong Odors, 
Is Non~Poisonovs 

^^CTUAtXY destroying odors, instead of 
concealing or masking them, a new 
kind of deodorant was originally in- 


tended as an all-purpose bactericide 
Then the material was discovered to 
possess deodorizing properties which 
are now finding widespread use in 
eliminating odors at the source In large 
manufacturing plants and around gar- 
bage dumps and pollu^ streams Since 
the material eliminatet the odor, its 
effect is longer- lasting than that of 
other deodorants 

The material is a quaternary am- 
monium compound, and is known as 
Hyamine 1622 It can be used effec- 
tively against such odoriferous mate- 
rials as garlic, onions, spoiled potatoes, 
or decayed fi^ Since it is used to kill 
germs and bacteria, It Is effective in 
eliminating any kind of bacteria -in- 
duced putrefaction It is odorless, and 
at use-dilutions Is harmless to humans 
and animals For surface odors, 


sponging or mopping with 01 to 0J5 
percent solutions are recommended, 
and for space spraying 0 05 percent is 
satisfactory The material is available 
to manufacturers In commercial quanti- 
ties either as the 25 percent aqueous 
solution or as finely powdered crystals 
Commercial deodorizing has long de- 
pended upon materiais which either 
cover obnoxious smells with pleasant 
ones, or deaden the sensitivity of the 
olfactory nerves In commercial tests In 
one pharmaceutical plant which manu- 
factured a hormone during the war, the 
raw material used in this process de- 
veloped an odor so powerful and per- 
sistent that it was impossible to conceal 
the smell for longer than a few days 
Yet with the development of Hy amine 
1622, one scrubbing at a concentration 
of one part in a thousand eliminated 
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th# odor entirely end there hu been 
no recttrrence, 

Menufacturen of dUinfeoUnte end 
other antiseptic preparations incorpo* 
rate this dc^orant, produced by the 
Kcdun and Haas Company, in their 
consumer products These preparations 
include not only products for deodoriz-^ 
ing, but also for sanitizing dishes and 
glassware in seda fountains, where 
it has proved 200 times more powei^ 
against germs than oarbolio acid Prod- 
ucta containing Hyamtne 1622 are used 
also in restaurants and bars, in disin- 
fecting rinses for hopsital and veteri- 
nary service; and the sanitizing of 
dairy and fo<^ -processing equipment 


FIRE EXTINGUISHER 

Ustng Dry Chemicaf h Simple to 
OperotS/ iatily Refilled 

Dcszomo) for effective use by Inex- 
perienced operators, a new four pound 
dry chemical fire extinguisher is only 
19V^ inches long and three and one-half 
inches in diameter This extinguisher, 
product of the Ansul Chemical Com- 
pany, is suitable for extinguishing 
fires in flammable liquids, gases, solids, 
and electrical equipment, and ^so for 
controlluig fires in ordinary cbmbus- 
tibles* The extinguishing agent used, 
Ansul Plus-Fifty Dry Chemical, is 
claimed to be non-toxic, non-corro- 
live, non-abrasive, and a non-con- 
ductor of electricity Maintenance Is 
said to be greatly simplified and the 
extinguisher can be quickly recharged 
on the spot after use It is supplied with 
a quick-opening bracket for vertical 
or horizontal mounting in locations 
where space is limited 


SAFETY GOGGLES 

With Pfasf/cs Frames Are Sturdy, 
Lighi, and Easily C/eaned 

Noh-Hazasdous In the presence of 
fire and unaffected by oil and perspira- 
tion, cup-type safety goggles with 
Tenite frames have smooth surfaces 
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which are easily cleaned, the aalety- 
glass lensee can be removed for a 
thorough cleaning fob inside and out 
The extremely Hght wei^t of the 
Tennessee Eastman Corporation's Te- 
nite la a considerable factor in making 
these Willson goggles comfortable to 
wear And this tough material with- 
stands rough treatment without break- 
age It is pleasant to the skin in all 
temperatures Perforated metal pieces 
are inserted in the sides of the gog- 
gle frames for ventilation 


HIGH-SPEED AIR DRILL 

For Wood, Nonferrout Mefofs, Can 
Also Cloan Dhs, Molds 

Espbcially designed for tzse on small 
drilling applications, a new high-speed 
air-drUl hsui a speed of 26,000 revolu- 
tions per minute, and is equipped with 
a 0 to V 4 inch chuck and a lever 
throttle This new model Is recom- 
mended for drilling wood and nonfer- 
roua metals such as brass, aluminum, 
and magnesium Also, it is well suited 
to cleaning stamping dies and molds 
Its high speed will clean, but is not 
powerful enough to remove metal, 
leaving die dimensions unaffected The 
tool, designated Model 7022, can be 
applied to the same type of work in 
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glass and plastics molding plants The 
drill, produced by the Aro Equipment 
Corporation, Is particularly adaptable 
for multiple mounting in jigs or fixtures 
where more than one hole must be 
drilled simtiltaneously Because of its 
small size, drills can be mounted 
close together 


HANDY NEON TESTER 

Choch Continuity, Indkafos 
Powor Lino Voltagos 

CoKSiSTtKO of an insulated sprocket 
around which is wound six feet of test 
wire with the test cord terminating st 
one end In a standard base plug, at the 
other end in two test pr(^ a new 
pocket continuity tester operates di- 
rectly from any 110 volt base receptacle 
It is also adaptable to convention^ line 
testing, indicating voltages from 75 
to 600 volts The test lamp Is located 
in one of file test prods, and Is pro- 
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tected by a filtered circuit to elimmate 
all false indications caused by adjacent 
live wires, inductance, or body capaci- 
tance A high resistance is enclosed in 
the other test prod to avoid accidental 
grounds The filtered neon test circuit, 
by eliminating false glows, gives the 
equivalent test results of a large carbon 
lamp 

Insertmg the attached plug into a 
base receptacle enables the user to 
check continuity with the test prods 
Bench testing of motor armatures, coUs, 
fluorescent lamp units, radios, and other 
appliances Is readily accomplished in 
this fashion The continuity testing fea- 
tures are adaptable to the quick check- 
ing of electrical circuits in automobiles 
and airplanes, and to tracing signal 
circuits such as in elevators 

Power circuits of from 75 to 600 volts 
are tested by inserting a rubber plug 
into the self-contained socket on the 
frame of the device The test prods are 
then used In the conventional manner 
for location of blown fuses or detection 
of grounded appliances 

Called the SureTest Universal Tester, 
It is a product of the Star Fuse Com- 
pany, Inc , and weighs four ounces 
When not in use, the test prods are 
fastened to the frame around which the 
test wire is wound, and it can be car- 
ried conveniently In the vest podcet 


ENGRAVER-FROFILER 

Has Pantograph For Prociso Work 
By Unfralnod Hands 

F ZATUBiNO simple operatlpn, a new pro- 
filing and engraving maddne is 
equipped with a pantograph which 
permits accurate engravli^ in desired 
reductions even by inexperienced 
hands Operation requires only placing 
of lettering, temidates, or dnwings 
on one side of the machine and tracing 
with the arm of dze pantograph vdileh, 
while moving over the Inscription, en- 
graves the work-piece in full view of 
the operator The machine la driven by 
a universal electric motor, 110 volts, 
AC -ax A standard ratio ai thre*-to- 
one is achieved with the pantograph, 
but other ratios can be had mi raquest 
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Th« operator can engrave hia own tem- 
plates in one-to-one ratio from draw- 
ings and thereafter reduce them for 
reproduction as required. 

The adiustable vise of the imlt will 
hold work up to five by eight inches 
and the machine will engrave areas up 
to four by four inches. The work table, 
with adjustable rulers and instantane- 
ous cam-locks, permits the operator to 
assemble templates in a few seconds 
Copying of the text of the inscription 
and Its distribution in symmetrical 
lines are absolutely accurate The vise 
is easily adjusted and can be locked In 
any position. It can also be quickly 
removed for substitution by a work 
table, or by a special fixture for mass- 
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production engraving work Both the 
vise — with the work to be engraved— 
and the table with the assembled tem- 
plates, are located in front of the op- 
erator so that he may observe the 
progress of work at all times A 
micrometer depth adjustment device 
allows engraving from hairline to deep 
cut Convex or concave surfaces can 
be covered from a flat master, with 
uniform thickness of the engraved line 
The overall dimensions of this Auto- 
matic Engraving and Profiling Ma- 
chine, as it is called by its manufac- 
turer, Airdraulics, Jnc, are 21 by 21 
inches, overall height, 14 inches, and 
the total net weight, 42 pounds 


SPOT WELDING TIMER 

Sef fo Mefo/'s Th/cicness, Assures 
Correct Welding Time 

Elxminatino guess-work and assuring 
uniform production in spot welding, 
an electronic welding timer gives pre- 
cision control to the welding current 
flow Once set for a particular thickness 
of metal, timing becomes automatic 
throughout an entire production run 

The Timatron Timer, as it is called, is 
designed to make installation simple 
and inesqpensive on all types of spot- 
welding machines, and it can usually 
be installed in less than an hour The 
control has the capacity to time any 
machine up to 10 kilo-volt amperes, 
and Is adjustable from Ji second to 5 
seconds by a hcmd control covering any 
timing range which may be desired. The 
dial, which adjusts the timing period, 
is callbrAted so that adjustment can be 
ipeedily made when switching from 
one thickness of metal to another. 

The timer, produced by Ripley Com- 


pany, Inc, makes it possible for a 
workman to produce a solid weld and 
eliminate defects common when the 
timing is left to the discretion of the 
operator, such as welds that will not 
hold due to short timing, or burning 
and pitting of the metal due to over 
timing 


WASTE HEAT ROILER 

Operates on Exhaust of Diesel 
Or on Household Oil Burner 

SfXF-coNTAiNiD ind compact, an ex- 
haust waste heat boiler of new design 
is enclosed in an insulated steel cabinet 
only SIX feet, six inches long, seven 
feet, six inches high, and three feet, 
two inches wide The unit fiincUons 
automatically on exhaust gases from a 
turbocharged Diesel engine, or it can 
be operated by a household t 3 rp« oil 
burner 

The waste heat boiler generates 500 
pounds of steam per hour on the Diesel 
exhaust and considerably in excess of 
that figure when operating on the oil 
burner 

Exhaust gases at 600 to 800 degrees, 
Fahrenheit, coming from the Diesel 
engine run the unit as long as the 
engine functions When the engine is 
shut down, the oil burner is cut in by a 
few simple steps, so that there is almost 
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no interruption in the boiler's opera- 
tion, and no break at all in the heat- 
ing service When no heat is required, 
the boiler can be run dry, acting as a 
muffler to the Diesel engine 
The new waste heat boiler, devel- 
oped by the American Lo<x>motlve 
Company, features strict safety pre- 
cautions When the engine is operating, 
the oil burner In the boiler cannot be 
turned on accidentally The oil burner 
combustion chamber is lined with re- 
fractory at the plant 
The compact unit is shipped ready to 
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South Bend Precision Lathes are de- 
signed and built for efficient mochining 
in the laboratory, toolroom, production 
plant, or small shop They offer accu- 
racy that permits close tolerance work 
and smooth finishes, versatility for per- 
forming a wide variety of operations, 
and dependability that assures trouble- 
free service These ore but a few of 
the reasons why South Bend Precision 
Lathes have earned for themselves a 
reputation for producing better work 
foster, easier, and more economically 

Priest stsrt it V48 00, f • k fictsry*- 
mrisa iMfMU Im IfeM 15 se celt em pnvsr 
Immerflete tf^f/vary on moat alaaa 
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Mfitirff FOm CATALOm 
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Todays war worries hare beed succeeded 
by an atomic turmoil. Far-reaching 
changes have always followed wars— 
and the man who has kept pace always 
comes out on top. 

Come what may, one need is nerer 
completely filled— the need for compe- 
tent executives to direct business and 
industry. In tumultuous times like those 
of today, this demand multiplies Right 
now, the outlook for ambitious men is 
brighter than ever before— if they have 
the training to take advantage of op- 
portunities 

The training needed ts not narrowly 
specialized, but goes broad and deep, 
probing the basic principles that uoderly 
ali business It provides the knowledge 
that enables men to direa the aaivities 
of others not in one department or one 
kind of business, but in any business It 
supplies the **koow how” that enables 
top execuuves to manage 09 ^ business. 

fliw to get such executive training 


Takes montfio Instead of years 

This knowledge takes years to acquire 
by ordinary methods Through Institute 
training, the process is concentrated and 
thus finished In a matter of months It 
does not interfere with a man’s present 
position, being taken at home, during 
spare hours More than 430,000 men 
have subscribed, many call it ”a turning 
point in their lives.” 

Many proi^nt contributors 

One reason why the Institute Course is 
so basic, thoroui^ and saentific is found 
in its list of p^mint^nc contributors 
Among them are such men as Thomas 
J Watson, President, International Busi- 
ness Machines Corp , Frederick W 
Pickard, Vice President and Director, 
E I du Pont di^Nemourt & Co , Clifton 
Slusser, Vice Plit^ideat, Goodyear Tire 
& Rubber Co., asid Herman Stcinkraus, 
President, Bridgeport Prass Company 


Training of this kind is provided by the 
Modern Business Course and Service of 
the Alexander Hamilton Insucute The 
Course covers the four major funaions 
of business— Produaioo, Marketing, Fi- 
nance and Accounting It turns out not 
accountants, or salesmen or produaion 
oiea, hvt axaemthms/ 


Pill in and mail this 
coupon today, and a 
fr€€ copy of Gorging 
Ahead in Busineaa” 
will be mailed to you. 


“Forging Ahead in Biainess'*-FREE! 

You can read tht Institute’s stimulating 
story in the 64-page booklet ‘’Forging 
Ahead in Business ” Convenient, time 
saving, it is offered without cost or obli 
gation. Simply fill in and mail the coupon ' 



operate Ail that ia neceaaary is to con- 
nect it to the gas exhaust, hook up wa- 
ter and oil lines, and plug in the cur- 
rent 

A wide range of application for the 
new waste heat boiler Is seen, not only 
for product pipelines and central power 
stations but In all Industries using 
Diesel engines where the unit can be 
applied profitably for heating on limited 
amounts of process steam 


PLASTICS-CANVAS WHEELS 

Reduces F/oor Wear, Con- 
Nof Create Sparks 

Composed of phenol formaldehyde 
resin and macerated duck canvas, plas- 
tics truck wheels possess excellent 
floor protective and shock -resilient 
qualities They roll easily under heavy 
loads and their resistance to oil, mild 
acids, and temperatures varying from 
zero to 100 degrees, Fahrenheit, (in- 
herent properties of the Durez resin 
used) make them well suited to numer- 
ous industrial uses under widely vary- 
ing conditions 

Floor maintenance costs are kept 
down when industrial trucks, whose 
wheels formerly pounded and chipped 
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Cmdot cart box black % 30 narh 

AiilKiue oil cup tS 

Kiag rear civht new 1 00 

Shot Run nlpplea 15 

Revolver holater black cal 38 45 

MauMf M book 49 

Angular bayonet cnl 45 90 

Le^ ladle 81^" bowl 1 80 

Flint platol barrel 0 ruaty 39 

Flints assorted It for ft 00 

Assorted screwdrivers II for 1 00 


pTtc*$ 4o not tntlu4* pottagt 
Ariictas shown in special circular for 3f 
stamp 1943 catalog, 308 pages over 2 000 
illustrations of guns, pistols saber^ helmets 
medals buttons, ate , mailad in U S for qne 
dollar 
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Radolak la buying headquartara for 
Radio- Bactronlo repair and replace- 
ment needs Large stocks oomplete 
aeleotlona lowest prices Send for 
niEB Radolek Buying Guide 
Rodolelt C»H, Deft 19, 

Ml W Katidolph St , Chicago 6, III 


FREE RADIO BUYING GUIDE 
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expensive floor surfaces, are equipped 
with these wheels made by American 
Brakeblok Company for Rapids -Stand- 
ard Company, Inc 

Floor truck wheels and casters must 
withstand shock and fatigue from 
continually striking obstacles, floor 
plates, and obstructions The macerated 
duck-Durez wheels, called Durastan 
Hesinoid wheels, have great impact 
strength 

The non-metallic quamles of the 
wheels make it impossible for them to 
create sparks by striking a concrete 
or steel surface Consequently, in 
manufacturing plants where flammable 
oi explosive condition^ prevail, these 
wheels may be used with complete 
safety 


WATER TREATER 

Removes Scale and Rust 
By Electrolysts 

CoNTBOLLiNC electrolysis, removing 
scale, and preventing its formation in 
hot water heaters of all kmds, a new 
electrolytic device consists of a num- 
ber of zinc and copper plates mounteo 
in series When submerged In the 
water, this combination sets up an elec- 
tromotive force in the hot water heater 
which, it 15 claimed, renders the salts 
and minerals inert, at the same time 
removing scale and preventing corro- 
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Sion Easy to install, this treater is in- 
serted at the hot water outlet and 
suspended in the water Known as the 
McRay Treater, this device is said to 
require a minimum of attention after 
installation, and in every case where 
it was used, it not only removed scale 
from the hot water tank, but also from 
the pipes fed by the tank Regular 
size for household use has a capacity 
of 300 gallons of water t>er day, and 
larger types are also available 



WHAT ARE GOOD 
FIRST-SURFACE 
MIRRORS? 

A mirror that is brilliant, 
hard, and tarnish-rcsutant is a 
good first-surface mirror 

Does anybody make them? 

The CHROLUMINUM mir- 
rors which we have been mak- 
mg at ITHACA for over a 
decade are excephonally good 
first-surface mirrors by this or 
any definition. 

Our DUOLUX mirrors for 
semi-reflection purposes, and 
RHODIUM mirrors for con- 
ditions of severe abuse, are 
also mirrors of exceptional 
quality. 

IVrste for descriphre folder and 
prices 

High vacuum chambers are used in 

the production of our mirrors 
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from which engineers and the like can get close 
to an understanding of relativity Partly in Ian 
guage bat largely in aetfaematfee of oollege nadr 
mainly calculus $3 10 

ATOMIC ARTILLERY AND THE ATOMU 
BOMB — By John KellecS JtpSertsM Standard 

beat seller for years, desorlblng electrons, protons 
positrons phoiona oosmle rays and the manulae 
ture of artificial radloactlvtty — now with a chapter 
added on the bomb and the dif&oultlea of Its pro 
duction $S.60 

EXPERIMENTAL SPECTROSCOPY — By Bmlpk 

A Smayar Covers theory and types of speetroacope* 
and apeotographa mounting and use of grating* 
determination of wavelengths infra red spectroacopy 
apeelrochemiral anilyala end so on Somewhat 
elementary but requires knowledge of phyairs and 
some physical optica SB 10 

PRINCIPLES OF PHYSICS, VOL. Ill— OPTlC^t 

— By Wrmneia Wotton Saar* One of the mo*i 

modem works on physical optic* available today 
At college level, it covers the anhject with eraphaala 
on physical principles rather than practical 
cation* $8 10 

IF YOU MUST GAMBLE — By Mmurico tmnikmn 
Statist leal Mfety as practiced by Insurance com 
panlra applied to bridge, dice, roulette horses 
and iu on No guarantee of successful system* 
but sound advice lightly handled $3 10 

EXPERIMENTAI PLASTICS AND SYNTHETH 

RESINS By G F O^Almlto Explicit dlrsoUoo* 

for making must of the well known pla*llr* and 
resins, using a minimum of laboratory equipment 
Many of the processes can be tranalated directly 
into Industrial appHcaiiona $3 10 

FUNDAMENTALS OF OPTICAL ENGINEERING 

— By DanmJLd H /oroba. Tbit work start* out 

It the very beginnhtg is mainly non mathematical 
and is probably the best taited of all existing books 
as an introduction to ofnlcal dMlgo Author is s 
physicist at Bureau of Standard* $8 40 

PRECISION HOLE LOCATION FOR INTER 
CHANGEABILITY IN TOOLMAKING AND PRO. 
DUCTION— By / Babmrt Maara Complete and 
authoritative text on holo locatloo procedures pliia 
134 pages of Woodworth Role location Tables $8 OO 

THE HOME FREEZER HANDBOOK*-«y Ceroid 
i SiOMi Detailed inatnuiflons for building and 
operating home freesers large and small that are 
low In first cost and coonomiral to run Section on 
preparation of fooda for frecting $4.10 

INDUCTION HEATING — By Ombom, Bear# 
Johnaony Labia, and Eapmn PrinctplM and theory 
practical appHcaiiona of motor ganarator and high 
frequency induction boating clrculta and fre 
quency generation and tompsrlions of heat ueating 
methods $3 10 

AN OIL BURNER HANDBOOK — By L. i Whoimn 
How oil burner* work, how to gat the greatest 
eAcieney from them how lo oonaerva fuel and 
what to do about ueubles, are all told her* In 
simple uadersundaUe luguaga for boma ownera 
or tecbalolana $3.50 


<T1m above prteaa are postpaid In the United Stales. Add, en fereiga order*, tSf for 
pMlage on eacJi book, except as noted All prleea siibioot to eb*»|te wltboiit 
Mtlea Books listed are offered for retell tale only, not to the tredo.) 
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Tools for Industry and Special 
Machduery This 28-page catalog 
contains Ulustratlonj and descriptions 
of broftchee, adaptors, collets and fix- 
tures, gearless multiple aplndle drilling 
and tapping heads, and 20- and 36-inch 
horizontal broaching machines Data 
sheets with factual drawings for each 
tool are included Request Catalog SA- 
9 Zagat Tool, Ine , 23880 Lakeland 
Boulevard, Cleveland 17, Ohio — Gratis 
Request this catalog on your business 
letUrhaad 

Arcbitsctural PoacELAiN Enamel In 16 
pages this brochure discusses the 
possible applications of porcelain in 
standardized new constructions such as 
chain stores, gasoline stations, and res- 
taurants, as well as for remodeling ^ts 
extra-dl^lay characteristics, color pos- 
sibilities, and adaptability to functional 
design are esfplained Request Booklet 
AXA. FUe No 15-H-2 Industrial Netos 
Service, 539 Oliver Building, Pittsburgh 
22, Pannaylvania — Gratis 

The Simplest ButiNESS System. This 
20-page booklet describes the tech- 
nique of Ozalid printing, pointing out 
how it can save time, labor, and dol- 
lars in any average business office With 
this method a positive copy can be 
made directly from any translucent 
paper or card in 25 seconds Ozalid, 
Diviaion of General Aniline and Film 
Corporation, Johneon City, New York 
-^atis 

New Protection Against Airborne 
Disease is a four-page folder Illus- 
trating and describing five new modek 
of commercial germicidal units whic^ 
are said to utilize potent ultra-violet 
radiation to kill airborne germs, 
viruses, and mold-formmg spores These 
units are available in wall-type and 
portable models Lustra Corporation of 
America, 40 West 25th Street, New York 
10, New York— Gratis 

AIarkomatic Industrial Markinq Equip- 
ment This four-page brochure de- 
scribes and illustrates automatic, semi- 
automatic, and manual marking ma- 
chines for imprinting, indenting, semi- 
perforating, and etching almost any- 
thing from paper bags to cylindri^ 
metal parts Request Brochure 20 
Adolph GOttecho, Inc^ One Hudson 
Street, Ne^ York 13, Now York — 
Gratis 

Amerkan i^ANDARDS In 24 pages th|s 
revised /price list contains listings 
,.and surioes for 874 standards approved 
for national use of industry by the 
American Standards AModation. This 
list includes speoificatlonfl lor civil, 
mechanical, and electrical engineering, 
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What Strange Powers 

Did the Ancients Possess? 


ferrous and nonferroiu materials^ the 
chemical^ textile, and pulp and paper 
induatrlea, and many others, American 
Standards AMociation, 70 East 45tk 
Street, Now York 17, New York — 
Gratia 

Minerals, Rocks, and Soils This 44- 
page catalog lists types and prices of 
specimens available for research pur- 
poses and classroom use All specimens 
are accompanied by appropriate labels 
and printed information Request 
Catalog No 474 Ward's Natural Science 
Establishment, P O Box 24, Beechwood 
Station, Rochester 9, New York — 
Gratis 

A Presentation or Welding and Cut- 
TiNO Equiphent Presented in this 
20-page catalog are descriptions, ^eci- 
fications, and prices of various gas weld- 
ing and flame cutting apparatus Victor 
Equipment Company, 844 Folsom Street, 
San Francisco 7, California, — Gratis 

DC Anti-Foam A, a four-page folder, 
describes this silicone compound 
used for killing foam in aqueotis sys- 
tems including steam distillation and 
vacuum evaporation, laboratory distil- 
lations, and anal 3 rtical procedures In 
addition to outlining the physical prop- 
erties of the anti-foam agent, this folder 
covers the methods for using it and 
gives a list of the industries which will 
find it useful Dow Coming Corpora^ 
tion. Midland, Michigan — Gratis 

RAKSBimc Coating Processes is a 16- 
page booklet describing electrostatic 
painting methods which are said to 
have enabled manmfacturers to reduce 
paint and labor costs by 40 to 60 per- 
cent In addition to an explanation of 
electrostatic graying, there are lllua- 
tratlons of over 25 typical installations 
Harper J Ransburg Company, /n- 
dianapolis 7, Indiana. — Gratis 

V olz-O'Brien Tools This four-page 
folder describes and illustrates the 
O'Brien steel drum opening tool and 
the Volz positive grip for liftmg and 
moving anything with sufficient flat sur- 
face to get the jaws upon Sizes and 
prices are given and the advantages 
of these tools in combination are pre- 
sented Merrill Brothers, 56-02 Arnold 
Avenue, Maspeth, New York —Gratis 
Request this booklet on pour business 
letterhead 

Analysis op Measurement is a 28-page 
bulletin descriliing functional analy- 
sis and classification of measurement 
systems, with an outline of their his- 
torical clevelopment Nineteen diagrams 
comprise a general cross-section of the 
elements used as a basis for all types of 
measurement Request Bulletin GET- 
1344 General Electric Company, Schen- 
ectady, New York— Gratis 

SELr-QdfniATZNa Photoelectric Cells 
is a 12-page brochure outlining the 
characteriiUcs, applications, and design 
of thsHM cells. Various shapes 
^ *i»i are described and illustrsted 
Selenium Corporation of America, 2160 
Ea^ Imperial Highway, El Segundo, 
Coli/omior-OfotU 


XJVERY Important discovery relating 
" to mind power, sound thinking and 
cause and effect, as applied to self- 
advancement, was known centuries ago, 
before the masses could read and write 

Much has been written about the wise 
men of old A popular fallacy has it that 
their secrets of personal i>ower and suc- 
cessful living were lost to the world 
Knowledge of nature’s laws, accumulat- 
ed through the ages, Is never lost At 
times the great truths possessed by the 
sages were hidden from unscrupulous 
men in high places, but never destroyed. 

Why Were Their Secrets 
Closely Guarded? 

Only recently, as time is measured, not 
more than twenty generations ago, less 
than 1/100 th of 1% of the earth’s 
people were thought capable of receiv- 
ing basic knowledge about the laws of 
life, for it is an elementary truism that 
knowledge is power and that power 
cannot be entrusted to the ignorant 
and the unworthy 

Wisdom is not readily attainable by the 
general public, nor recognized when 
right within reach The average person 
absorbs a multitude of details about 
things, but goes through life without 
over knowing where and how to acquire 
mastery of the fundamentals of the inner 
mind — that mysterious silent something 
which '‘whispers’* to you from within 


as the laws of breathing, eating and 
sleeping All fixed laws of nature are 
as fascinating to study as they are 
vital to understand for success in life 

You can learn to find amd follow every 
basic law of life You can begin at any 
time to discover a whole new world of 
interesting truths You can start at once 
to awaken your Inner powers of self- 
understanding and self -advancement. 
You can learn from one of the world’s 
oldest institutions, first known In Amer- 
ica in 1694 Enjoying the high regard 
of hundreds of leaders, thinkers and 
teachers, the organization is known aa 
the Rosicrucion Order Its complete 
name is the "Ancient and Mystical 
Order Rosae Crucla," abbreviated by 
the initials "AMORC " The teachings of 
the Order are not sold, for it is not a 
commercial organization, nor is it a re- 
ligious sect It is a non-profit frateiv 
nlty, a brotherhood in the true sense. 

Not For General Diitribution 

Sincere men and women, in search of 
the truth—those who wish to fit in with 
the ways of the world — are Invited to 
write for a tompllmentary copy of 
the booklet, “The Mastery of Life 
It tells how to contact the librarian 
of the archives of AMORC for this 
rare knowledge This booklet is not 
intended for general distribution, nor 
is It sent without request It Is there- 
fore suggested that you write for your 
copy to the Scribe whose address Is 
given in the coupon The initial step 
is for you to take 


Fundamental Laws of Nature 

Your habits, accomplishments and weak- 
nesses are the effects of causes Your 
thoughts and actions are governed by 
fundamental laws Example The law 
of compensation is as fundamental 
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CHANITt SILP-WELDINO FLUX 
WAItS «tl iUCTRlC HEATING ELlMINTf 
So limpla aayoM can maka tat>air« in your 
bffokan or burat-out aUctiical appliaocae •— * 
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FORMULAS PAGES 

HOPKINS’ 
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OP FORMULAS” 

Thousands of copies of this ac- 
hnowledged leader among books of 
formulas are being used daily 

$6.00 postpaid (Domestic) 
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COMBAT SCIENTISTS 

By Lincoln R Thiosmoyor and 

John E Burchard 

Edited by Alan T Waterman 

O NK of a aenoa of volumes on the his- 
tory of the war-famous Office of 
Scientific Research and Development, 
this book gives a running account of 
the operations of the Office of Field 
Service This branch of the OSRD sent 
scientists directly to the war theaters 
where they lived and worked with the 
men who were using in the field the 
ingenious mechanisms which had 
originated in the scientists' laboratories 
From arctic cold to jungle heat they 
checked and lechecked these mecha- 
nisms, developed improvements, and 
helped in general to forward the grim 
but necessary work Here is applied 
science working under stress, here is 
the factual story of the stxniggle of 
science to preserve a nation (412 pages, 
6 by 9 inches, IB photographic illustra- 
tions, well indexed ) -45 10 postpaid — 
APJf> 


CONTROL CHARTS IN 
FACTORY MANAGEMENT 

By William B Rice 

T he shobt gap between* the statistician 
and the industrial executive, and the 
much longer gap between the statisti- 
cian and the foreman end the inspec- 
tion manager, both have been bridged 
in this simple but terse book. The fact 
finding power of centred charts is dear- 
ly demonstrated This book is a tool for 
qtiallty oontzoL (149 pages, 6 by 9 
inches, about 50 tables and iUustra- 
tions>--$260 postpaid— FXC 


^EUENTIALS OF 
PHYSIOLOGICAL CHEMISTRY 

By Arthur K* Anderson 

T kxbd edition of a wdl-known work 
which brings the subject matter vp 
to date by including Uormitlon on 
subjects developed with greit ngddlty 
during the war period. A new section 


on chemotherapy describes the sulfa 
drugs, penicillin, and the newer anti- 
biotics in order to bring the student 
up to the minute on these vital mat- 
ters The book is designed primarily 
as a text book but also will prove use- 
ful In broadening the knowledge of 
anyone interested who has a reasonable 
background understanding of chemis- 
try, particularly, and of biology (395 
pages, 6 by 9 inches, illustrated ) — 
$360 postpaid— DHJC 


GLACIAL GEOLOGY ANP THE 
PLEISTOCENE EPOCH 

By Richord Fo^fer Flint 

A n event in this fascinating comer of 
geological science is the publication 
of a full-length, general, all-around 
text and reference book covering sys- 
tematically the whole sweep of glaci- 
ology Main emphasis is on glrclers, 
mainly contlnentld, of New World and 
Old, extant and past — principally past 
Such subjects as glacial chronology 
changes in level of land and sea, glacial 
and interglacial climates, causes of 
glacial periods, are examined in chap- 
ters carefully and authoritatively 
summarizing present knowledge of this 
science Author is professor of geology 
at Yale (589 pages, 6 by 9 inches, 88 
illustrations 30 tables, 6 folding maps ) 
—$610 postpaid— A GJ 


THE BLUEPRINT LANGUAGE 
OF THE MACHINE INDUSTRIES 

By Henry Cecil Spencer and 
Hiram E Grant 

P RiMARiLT intended for classroom use, 
this unusual volume wiU ai^al to 
anyone starting out in the en^eering 
profesaion, aa well as to many already 
working at it who fed the need for 
brushing up on the whole general sub- 
ject of blueprint preparation and read- 
ing The book Uielf is permanently 
bound with plastics rings, but many 
of the pages are perforated ao that 
they can be readily removed These 
pages present ''coo^detkm profataxu" 
wherein the reader Is requlrad to fill 
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in omitted parti of drawings, '«■ well 
as OGB^leted blueprints with accom- 
panying work fleets and grids for the 
reader's own sketches. There are no 
**classroom problems," as such, and no 
trick exercises, every drawing In the 
bcK^ has been taken from an actual 
ocmunerclal blueprint Hence, the em- 
phasis is on practical work rather than 
mere theoretical exercises Neverthe- 
less, the material is so arranged that 
the reader absorbs fundamentals as well 
as the more advanced applications of 
blueprint production and use (255 
pages, by IIH inches)— $510 post- 
paid -,AJ»JP 


CLIMATE AND THE ENERGY 
OP NATIONS 

By S. F Markham 

Second AmTican Edition, Revisod 

and Enlargod 

A tcmmnc investigation of the cli- 
matic conditions under which man 
appears to function most efficiently 
Taking such statistics as infant mor- 
tality, national income, death rates, and 
participation in world trade as yard 
sticks of national energy, the author 
analytes each in the light of the 
climates of the major centers of ix^u- 
lation throughout the entire globe 
The United States is dealt with in par- 
ticular detail Among the addition to 
this second American edition are two 
chapters on the great but unexpected 
influence of air conditioning, and on 
the Bretton Woods Assessments (240 
pages, including 10 pages of appendices, 
5% by 8^ inches, Illustrate ) —$4 80 
postpaid —N HU 

EVOLUTION AND ETHICS 

By Sir Arthur Ketth 

P osT-KsmnocMT writings, mainly 

philosophical, of a world-famous an- 
thiopologiri. Largely they concern the 
fundamental causes of war and its ef- 
fects, bad and good, on civilization 
Never has Keith sidestepped realities, 
he finds that war is a pari of the nor- 
mal machinery of evolution However, 
readers who expect something grizzly 
will meet disappointment for he argues 
entirely without heat, at times too 
slowly He lays bare the basic opposi- 
tion between Christianity and human 
nature but the Christian will not find 
his book disputatious or wontonly pro- 
vocative (2^ pages, 5% by 8 In^es, 
unillustrated )-^10 postpaid —A GJ 


PHENOPLASTS: 

THEIR STRUCTURE. 
PROPERTIES. AND 
CHEMICAL TECHNOLOGY 

By T S Carswoll 

S svcNTH volume of the series of mono- 
graphs on **High Polymers," edited 
by Ma^ Marvel, Melville and Wblthy, 
this work is devoted to the first faWly 
of synth^ resins— those derived firom 
the reacti<m of aldehydes and phe n ols 
and j>roperly called p he no pl a^ The 


Beceuie ot Jncreeted production coitf 
of books, pubitshers' retail prices to- 
day are subject to constant change It * 
may be necessary, therefore, for our 
Book Deportment to adviie book pur 
chosers of Increosed costs, even when 
orders sent are bosed on current quo- 
totlons. 

The Editor 


purpose is primarily to relate the struc- 
tures of these plastics to their mechani- 
cal and chemical properties The treat- 
ment is authoritative and covers thor- 
oughly the recent developments in this 
field The subject is rounded out for 
the research man by the mcluslon of 
chapters describing the techniques of 
manufacture, molding method^ and 
miscellaneous applications of resins of 
this family (288 pages, 6 by 9 inches, 
illustrated )— $560 postpaid — D H K 


ON UNDERSTANDING SCIENCE 

By Jamas B Conant 

H ahvard’s chemist-president wrote 
this short book to explam, by actual 
cases from science’s past, to lawyers, 
writers, teachers, public servants, busi- 
ness men, and other people of influence, 
just what the only half-stispected and 
largely submerged mysterious thing 
called the "method of science" actually 
IS For all except one of these cate- 
gories it would accomplish that pur- 
pose though it is rather scholarly But 
what science needs for its future salva- 
tion and the world’s, now that politi- 
cians threaten to pu^ it aroimd to its 
everlasting injury, is a book that Sena- 
tor McKellar and some others would 
read, absorb, finish, and heed— and this 
is not It (145 pages, 5 by 8 inches, 10 
illuri^iTOons )— $2 10 posted —A GJ 

THE CHEMISTRY AND PHYSICS 
OP ORGANIC PIGMENTS 

By L S Pratt 


T his volume is an outgrowth of the 
two chapters written by the author 
on the same subject for Volume U of 
Mattiello’s "Protective and Decorative 
Coatings" It is a comprehensive and 
authoritative treatment of the basic 
data on organic pigments, particularly 
the lakes and toners made from syn- 
thetic dyes While the preparation and 
reactions employed in the production 
of organic pigments are described, the 
book is not a recipe book Testing, 
identification, and evaluation of organic 
pigments receive major attention. (859 
pages, 6 by 9 inches, illustrated )— $610 
postpaid — D H K 


GEOMORPHOLOGY 

fly C A Coffon 

S tudy of landionns, formerly called 
physical geography. Erosion, rivers 
and their forms, desert landforms, 
glaciers, volcanoes, marine erosion, 
coasts— these are typical subjects dealt 
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ventor** eontainlng detailed informatloa con- 
cerning patent protection and procure 
with Beoord of Inventlan” form wUI be 
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with in thu organized textbook useful 
for understanding the visible features 
of the earth in their widest variety 
Author is a Mew Zealand geologist and 
nearly all illustrations are fro^ New 
Zealand, rich in landform variety, but 
same underlying principles apply 
everywhere (505 pages, 5^ by 
inches, 473 illustrations) — $610 post- 
paid— A GJ 


DICTIONARY OF FOREIGN 
TRADE 

By Frank Manias 

T he sbcond edition of this authorita- 
tive dictionary has been enlarged 
and revised to include the many im- 
portant changes in the terms and prac- 
tices of foreign trade since the waris 
end Six thousand terms common in in- 
ternational trade are given clear, de- 
tailed definitions, and the book deals 
with every phase of this large field A 
collection of some 300 documents used In 
foreign trade are shown, these embody- 
ing the latest changes And a clear, 
concise explanation of how and when to 
use each is supplied Also included are 
tables for conversion of weights and 
measures from the metric system to 
our own, and a complete listing of ab- 
breviations used in international trade 
terminology in four languages — Ger- 
man, French, Spanish, and English. 
(959 pages, 6^ by 9^^ inches, uniUus- 
tra^ ) — $12 65 postpaid — N H U 


RELATIVITY ~ THE SPECIAL 
AND GENERAL THEORY 

By Albart G. Einsfam 

R eprint of a semi-popular work writ- 
ten in 1916, translated and pub- 
lished in Engli^ in 1920, reprinted in 
1931, then long out of print Aimed at 
studious readers familiar with hlgh- 
school mathematics (168 pages, 5^ 
by 8 inches, five figures)— $2 60 post- 
paid— AG/ 

TIME, KNOWLEDGE, 

AND THE NEBULAE 

By Aiorfin Johnson 

T he author, a fellow of the Royal 
Astronomical Society, discourses on 
the physical notions of time and the 
limitations of profitable contact be- 
tween physics and philosophy, ana- 
lyzes the Lorenz-Einstein interlocking 
of tune and space observation, dis- 
cusses variation in atomic periodic 
time, analyzes the reconstruction of 
temporal experience by Milne (who 
contributes the book’s foreword) , deiQs 
with Milne’s selection of time scales, 
and offers a critique of arguments in- 
volving time in physical and mental 
sciences and meta^ysics. About 10 
percent of the text is in mathematical 
formulas (not high school), ihe rest 
being former mathematical formulas 
now translated into words for a wider 
circle than the pure mathematicians 
Solid substance for solid thinkers. (189 
pagssi 5^ by 8^ inches, unillustrat^) 
— postpaUL— A G J* 


RICH(ST-FIELD TELESCOPE 

For Awa~lnsplring Views 
of the Milky Way 

T he amateur star observer using a 
short stubby telescope in the upper 
illustration is a (General Electric Com- 
pany employee who has also made two 
larger telescopes and the private ob- 
servatory dome shown m the lower il- 
lustration Why, after making two more 
powerful telescopes, one magnifying 
1(K) diameters the other 200, does he 
bother to build the smaller one he holds 
since it magnifies only 25 diameters? 

This IS a special kind of telescope, 
relatively easy and inexpensive ($15) 
to build because it needs no mounting 
— the simple tube is held in the arms 
This, however, Is not why it has become 
so famous The spectacular purpose 



BMisMIiM tslmeps wlHi sysplMS 
•ad •■xfllsry dlsgsial fliHliRg Minrsr 



Ttituepes Mounted Mrall*! (plfgybMk) 


of this “richest-field” telescope is to 
make visible in single, striking views 
the largest number of stars A million 
stars in the Milky Way, wholly in- 
visible to the tinaided eye, come to 
visibility, and few people are so lack- 
ing in impressibility that they fail to 
be silenced in wonder 
There is such a vast expanse to the 
Milky Way — our whole universe with 
its billions of suns— that this special 
purpose telescope actually has yfdde 
general application and has been made 
and liked by hundreds of amateurs. 
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Telescoptics 

A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G INGALLS 

lilltAr «f th« Mmitlfk Amcrfccwa book* *'Amat«vr Ttl*e«op* Making'* 
md *'A#n«t«vr TalMCOp* Maklng-Mvonc^d'' 


R ussell pobtxr, at last getting some 
earned rest at 75, has become a 
TN again and sends the fraternity the 
following, via this department 
**The accompanying drawings (Figure 
1) show an attempt to erect the image 
of an objective by means of mirrors 
Instead of the two Porro prisms almcMrt 
imiversally used today in binoculars 
The four mirroTB a, b, c, and d, are flat 
and aluminised. The axial paths of the 
objectives, o, are shown dash-dotted in 
all four views, and the margiiud lines 
of the cone from objective to its focus 
are full lines 

“Mirror a receives the incoming light 
and reflects it upward at 45” (the nor- 
mal to its surface being at 22^* to the 
axial ray) Mirrors b and c are really 
parts of surfaces at right angles to each 
other, their intersections being parallel 
to the incoming and outgoing axial 
rays 1 have shown b and c as elliptical 
in outline only to show more clearly 
the areas cut by the narrowing cone of 
light Finally, the cone goes from c to 
d and thence to the focus The normal 
to d is also at 72W to the axial ray 
“By referring to the plan view one 
may see that the light path from b 
to c is not at right angles to the main 
axial rays, but makes an angle of 45” 
to them 

“I have made two or three of these 
telescopes— one a binocular — and And 
that they perform very well The light 
loss through r^ection is comparable 
to the reflecting and absorption losses 
in Porro prisms Unquestionably, their 
manufacture and adjustments are more 
complicated than when Porros are used 
But the light paths, being entirely 
through air (they cross each other sev- 


eral times on their way to the focus) 
render the telescope extremely short 
For example, in the one shown in the 
diagrams, where the focal length of 
the objective u about g"', the length 
of the housing comes out only 3", hence 
it IS very compact. 

“1 do not know whether this method 
has been tried out before 1 worked 
this out myself some ten years ago” 

S OME who try to build their final tele- 
scope first put much hard work on 
instrviments they often wish were dif- 
ferent but the telescope shown m Fig- 
ures 2 and 3, made by Fred Larsen, 
638 West 110 St, Los Angeles, Calif, 
when closely studied, looks more than 
most like a third-job design on a first- 
job instrument Good judgment with 
regard to various details appears to 
have been used It is partly a machine- 
tool job but is not over-elaborated 
Let's look it ove^ 

Pedestal Much more than mechani- 
cally adequate but esthetlrally just 
right However, if looks don't mean a 
thing, as some claim, then perch a big 
telescope atop a mechanically adequate 
2" or S'' post where it will look as if 
“all top ** Posts are pretty cheap Why 
skimp? 

Drive If there is to be one at all and 
unless photography is to be done, why 
must a drive be highly precise? Lar- 
sen's will keep an object in the field 
of view as long as most observers care 
to look It is a simple sewing machine 
motor with an electric governor of the 
type used in movie projectors If the 
telescope moves too fast one of the 
switch knobs at the end of the wire 4n 
Figure 3 will start it moving slowly 
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backward, or vice versa with iha other 
These switches are within ea$y reach* 
So is the second integral pair of knobs 
a little hitler up This is a slew motion 
in declination and is simply a cross- 
screw on the end of a bar which has a 
friction fit bearing on the outside of 
the declination bearing, as on a sur- 
veyor’s transit 

Drive gear An 185-tooth worm gear 
cut with a tap (“ATJtfA/* p 365) 
It came out very well, Larsen says 

Bearings Tapered and therefore 
without play and solid. 

Setting cireZes Laid out on a lathe. 


4*"' . -t* -/r 
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using some of the thread-cutting gears 
held with an improvised ratchet to di- 
vide them 

Tube Metal, skeleton Tube has a 
rotating head, the heavier ring near 
the top is actually two rings, the upper 
rotating on the lower ’This,” Lar^ 
writes, *’ia very useful but must be ac- 
curately and rigidly made, else it will 
not stay collimated well” Such rings 
wring no necks, a big comfort 

Eyepiece holder Triple turret type 
No truant eyepieces. 

Finder Simple peep type A W hole 
at the eye end and a 1” ring at the outer 
end No cross hairs Center by Judg- 
ment 

Polarizing diagonal Three flat mir- 
rors the size of the telescope diagonal, 
set at 57* crltioal angle Rotate to vary 
sunlight Removable 

Site Flat-top residence roof Pier 
shown rests on crossing of wooden par- 
titions below It has proved solid and 
walking below does not shake it 

To have spent many hours of spare 
time building this telescope has been 
one of the most gratifying esq^eriences 
I have ever had,” Larsen writes. Tt 
has given me a lit^e of the feeling that 
must come to an artist after he has 
finished a painting, one feels satisfied 
when anyone shows interest in his 
workmanship, and the ego shows signs 
of inflstlon. 

Thirty years ago in the land of the 
great Tycko Brahe and Ole Roemer,” 
he contLnues, came upon a descrip- 
tion of a homemade teleeoope, a 8"’ 
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made in the usual manner except that 
It did not mention the all-important 
Foucault test, described in 'ATM* 
Garbo and rouge did not grow on any 
of the plants my father raliwd, but years 
later I became again iniect^ by the 
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Bacillua telescopia and have had the 
fever ever since’' 

In describing Larsen’s telescope 
pedestal this department characterise 
h as esthetically just right Subsequent- 
ly, two photographs of even fatter 
pedestals were found among old flies, 
and these, the first by W W Mc?Clure, 
Grosse Pointe, Mich , the second by 
Ralph Munn, Pittsfield, Mass , seem 
even more pleasing though individual 
tastes in legs differ Not wishmg to 
single out any example of the opposite 
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kind— spindly— we forbear from illus- 
trating this e3ctreme, but excamples are 
numerous 

H ow Dr Anderson tests the 200" mir- 
ror is eicplained by Porter “Over 
the mirror he places a dlaphram with 
a series of S'' holes 6" ap^ across a 
horizontal diameter The knife-edge 
and light source are at the c of c of 
the mirror about llO' away Starting 
from zero in the center, each pair of 
holes is numbered— 1, 2, 3, and so on, 
to ri^t, same to left 
With the knift-edge at A (Figure 5) 
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nity to sernrs a fine 
set of Binoculars at a 
substantial saving of 
money Offered here 
are complete aete of 
Optics and MsUI 
Ports for the Govt s 
M-18 7 X 80 Blnoeu- 
lort. These eompoo> 
eats are new and on 
I ready for oseembly 
We supply full ta- 
stnietloiM Limit — ’ 1 
t of Metal Ports 
Id 1 set ot OpUct 
to a customer 

MBTAL PABTll— Set Includes all Metal Parts— oom- 
ptotely flnishtcl— for asaembly of 7 x 80 Btnooulors 
Mo machining required Bodies have been factory 
hinged and covered A sturdy Binocular Oorrylag 
Cose Is optional with ooeb set of Metal Ports 
Btoek # M2 8 8X8.40 PaolpaU 

pins M 88 for Casa Total 144 38 
OPTICS— Set Includes oU Lenses and Prisms you need 
for RMcmbllng 7 x 50 Binoculars These Optics are 
in excellent condition— perfect or near perfect— and 
have new low rtflsotlon ooating 
•took 9 8103-8 7 X DO OpOoo 8U 88 PesigoM 

NOncBI Add 30% Federal Excise Tax to above 
U you order both Binocular Optics and Metal 

ARMY'S 6 X 30 BINOCULARS 

COMPUTE OPTICS A METAL PARTS — MMM 
M UAl Woterprsef MeM 8 x 88 Blnocalars Every- 
thing you need— rsody for mosembly When flnioh^ 
will look like a regular factory job costing $103 to 
8130 The Optica ore new in perfect or neor-perfeot 
condition Have new low refteotkm ooaUng Metal 
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tha two holes (windows) will appear 
as at C and D, half darkened. The 
knife-edge Is moved alonff the mirror 
axis until this conditkm is found If 
the knife-edge is not where it should 
be, at A, but Is at B, you will get the 
shadows shown at £ and F and the 
knife-edke is accordingly moved back 
to A 

The radius of curvature for each 
pair of holes has been cofi^puted and 



Orawina by R« W Portar 

Flgare It The Aadersen test 


thug any departures of A can be de- 
termined 

It takes only a few minutes to run 
through all the pairs 
In addition tn this, the mirror is ro- 
tated to detect any astigmatism 

R ecently several amateurs were asked 
how they would vote to use 16" 
blanks Walter Houston, Cincinnati, 
voted for an //7 Newtonian, H E Bus- 
sey, AUanta voted for an //8 or //9 
Newtonian, G P Arnold, Chicago 
favored an f/S Newtonian Your vote? 

P erhaps Vicksburg’s express agent 
will never be a TN Mrs Nona Led- 
better of that community, who is, says 
a local TN wanted to ship a mirror to 
be aluminized but, fearing brea^e, 
spent half an hour expftdnlng the whole 
art, to iznpiw the gentleman He lis- 
tened politely, looked puzzled, hesi- 
tated, wrote on the waybill **1 pc 
glass, value $50*’ 

N ew life for planetary and lunar ob- 
servation among amateurs In 
America is promised by the inception 
of a monthly periodical, ‘“The Strolling 
Astronomer,” edited by the generally 
recognized leader of this activity, Wal- 
ter H Haas of the Institute of Meteo- 
rltics at the University of New 
Mexico, Albuquerque, N M It starts off 
with 50 subscribers and in mimeo- 
graphed form Amateurs interested In 
lunar and planetary observation now 
will gather around Haas and through 
this organ wozic out ways to end the 
existing situation in which each sep- 
arated individual goes it alone, which 
is less fun than going it together 
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Male* Your Own 


TOESGOPE 


£ XTENSrVE, practical instructions 
for making excellent telescopes 
capable of serious astronomicsl 
work, including the glass mirrors 
end at a cost of less than $25 for 
nuteriale, are presented m 

AMATEUR T1LK8COP1 
MAKING 

(see pafM, 214 niut(nrtl*m) 

$8 00 pefiyeW, domsstlc) fsrsign $54S 

^FTER you have made your tele- 
sope, there will be other optical 
apparatus that you will want to 
mj^e Then the book you will 
need is 
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MAKINO-^DVANCBD 
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Ask for detailed information on 
these two practical books on an itn 
portant scientific hobby A postal 
card will do 

SCIENEIFIC AMENICAN 

Z 4 WmE MMt StTMt, N Y. 18 , N Y 


Pmiid la tta n a A Ptm* ol WUm B Lm Oompmr Oran*. OmnwUeut NOVEMBER 1947 


SCIENTIFtC AMBUCAN 


« JAN 



'-mi 


CourtMy Air Rtduotlon Company 

M nu OOVUb lottiM of cHmMpharle poM* 
SJpow prMn owaltlrw from th« 

^l^lphto pipnf af ttw Air Itoductioti Conipcmy 


w* pop* 145 


ORSON D MUNN, Editor 

ALIERT G. INOALIS. A M, TILNEY, 
JOHN f DAVIS, K M, CANAVAN. 
NEIL H UPTEOROVE, Aiweiart Editort 


CONTtllUTtm •DtTOUt CHARLES A SRESKIN^ 
o# “Mi Jir ii RIoRHct.” iOWlN LAIRO 





Yortt Untvml^ nm R 
RRTIRS, Edllhir-ffi-ChM of i 

Ey y^*. jw * . t WARRlS oT ^^SSSC qfwy 

WH Ui g fc eiw 


CarpprpfloA. MORRIS 

"Thi Jowmol of tlio AoioHi 
tion** ond of I 

AModotp Mrocfor, 

O^OOrol CloOtflc xwii y ii ■ . 

LlKKIiSH^ DWoctoc, LIphHnp I 



LANOMUIR. 

■ th# 
M 


Lm DMcrimmf ^ MKfrk Cotnpony, 

N^PorCc^a^ RUSSCIL WPORTBL Amo- 


IntHfvto 

AMOdoto Dirocter 


to^iwlm VLAOIM^^ 

of RCA loborcrtorioc, Prlncoton 


AOVmtINO STAM f CLU^ SCOH, EoM 
WMtorn Advortltloa 
L WARD, INC , asB 


•roA^ifiltlnp 


np Manopif Wottwn Adh^Htlo 
CONtOW, 1I7S Woodbury Rd, Rooedona 4, 


Swbicriptton Rotosi 

ONI YIAI-U 
TWO YtARS-$t 
THRU YIARS-SItJO 

Cpopd* SO 5 , foroign $1 p«r yoor oddftlonoK 



pMnp yoor plO m woH ot your 
. PmM roputriwow t i or* twdi tM 
M* RM* oro orro n pad y oprophl witt y, 
mHc^ Socowto of ttStT^Slwro Id 
•wcdklroii may rotuH In iMoytnp 


Scientific American 


-Fonndad 1845- 


In This Issue * 

December 1947 


50 and 100 Years Ago in 

Scientific Amencon 


242 

An Announcement to our 

Readers 



244 

KNOINKKRINQ 





Industoiai Gases 




245 

Corbldo Dioi 

aes 

WaUMl Noh „ _ 


269 

Redto OrUU AaBomblod 

^67 

Screw-Type Trommiulon 


269 

CHEMISTRY IN INDUSTRY 




Sodium Chlorite Goes Comerciol 

Dr G P. 

Vincont 249 

Synthpffc EOon 

948 

Silver Nltrote Crystob 


„S6S 

MBTALS IN INDUSTRY 





The Foundry of Tomorrow — ^Todoy 

c 

B 

Dick 252 

Hard Foces Live Long 


H R 

Clonsor 255 

Truo Corburliing 

267 



ELECTRONICS 





Electronic Prosorvas 


Franklin and Woinborg 25B 

INDUSTRIAL PHOTOORARHY 




Indmtry Looks to the Screen 

0. H 

Coolln 261 

Ught^niltfyD Ofem 

2A5 

Rfite I an 

r uiiRi II 


.MS 

INDUSTRUU. DISKST 





(Ifoms Not CloscNiod Above) 





Spoclmons Protorvod 

266 

PleNki Alloyed wHh 



Pirei fn Cotton 

266 

Synthotk Robber 


266 

Cretcanf PkieroBcent 

266 

Hytm Pooeet WknhorB 


267 

Wire Conveyor Boh 

„269 



NEW PRODUCTS 





Flow Prossvre Pons 

270 

HydrouRc Foot Pump 


273 

SRde Pro|octor 

270 

Weld Cleonlng Hammer 


273 

Small Dyncifiioiiiotor 

270 

Photoelectric Relay 


273 

Wolded Hond Truck 

270 

Soap Dispenser 


274 

OBclItoeeopp Camera 

270 

Solder Feeder 


^4 

Screw Anchor 

,271 

Safety Power Cable 


27S 

Plent LeyOvt Tempkrtei 

,271 

Tempeiolure Recorder 


275 

Cortoh Marker 

271 

Fence Tool 


.275 

Ifitemol Pipe Wrondi 

272 

Fly Ash Collector 


275 

Thermol IMt Rwtlch 

,272 

PmdTraverie Drive 


,276 

DIelectrk Hoerteg Tube 

272 

Reverse Electroplating 


277 

Pocket Stgeel Oonorotor 

272 

Binocular Mtcrosoopo 


277 

Pipe CwtHng Mocliino 

272 

Rotary Hond Pomp 


»J77 

Ciirrent Bulletin Briefs 




278 

Our Book Corner 




280 

Teiescoptici 

5.a\?o 


283 



saemnc ambucan • December 1947 LJnjfthgow Lih,,irT 

J!bpari»l Agt’qu'iii.nj Lf ,, 


50 Years Ago in . . . 



(Condensed from Issues of December, 1897) 


TURilNIA — “If the compound steam turbine fulRlls its 
present promise, it is likely that In certain branches of 
engineering it will hold abrolute possession before 
years have passed The present year has seen the *tt#nnx 
of a phenomenal little boat, the Turhinia $tcam turbines of 
the type designed by Mr Parsons, son of Lord Rosse of tele- 
scope fame, were submitted for the ordinary reciprocating 
type of engine, and by driving them at a speed of 2,100 
revolutions per minute, 1,576 horse power was realized itopt 
an engine weighing only 4 1/10 tons, or 5 1/10 pounds per 
horse power It now lemains for someone to make as big a 
reduction m boiler weights as Mr Parsons has m engme 
weights A small and compact boiler capable of ingtantly 
generating 1,000 pound steam from small quantities of 
water supplied to it as required would be the logical coui^r- 
part of ihe turbine running at 2,000 revolutions per minute 
and expanding the steam to zero, which is what the Parsons 
triple expansion turbine now accomphslies ” 

YEAR OF PLENTY — “The yield of winter wheat in Kansas 
is fifty million bushels, wortli thirty -four million dollars, or 
160 per cent more than last year The com crop totals one 
hundred and fifty-one million bushels, and the yield of 
oats is twenty-three miUion bushels, the two together bring- 
ing in thirty-two million dollars This is the record of a year 
of plenty In the presence of such figures one is prepared 
to believe there may be more truth than jest m the state- 
ment that Kansas will ^forward a car load of canceled 
gages’ to the forthcoming exposition at Omaha as a tr^rnffcjT 
her returning prosperity ^ 

BRASS SUBSTITUTE — “Aluminum is now so cheap that it 
is used in many cases as a substitute for brass Aluminum 
ingots, guaranteed to be over 99 per cent pure, cost 40 cents 
a poimd m small lots and 34 cents in ton lots Aluminum 
guaranteed to be over 90 per cent pure for alloying with irqn 
and steel costs only 31 cepts in ton lots “ 

TUBE TECHNOLOGY — At the McKeesport woiks of tlie 
National Tube Company Aonges are now welded on pipes up 
to 30 inches in diameter The job la as perfect as tne li^ 
weld m the pipe itself The Range is pushed on over the end 
of the pipe, which is then beaded over with a few taps of 
the sledge hammer to keep the Range from coming off m 
the furnace The latter, as shown in the engraving, is gas 



fired and built m two semi-circular halves, the upper of 
which is removable When the work has been raised to 
welding heat, the top half of the furnace is raised, and the 
pipe is swung on to a concave anvil, which is stepped to 
receive both pipe and flange An L-shaped hammer is struck 
against the interior surface of ihe pipe and as pipe and Range 
are turned round on the anvil the welding up Is quickly 
completed.” 

NO PEARLS — “The municipal authorities cf Pans are just 
now engaged m the suppression of an altogether novel form 
of food adulteration Artificial oysters on the half shell have 
been invented, and they are so cleverly made that once 
lemon juice or vmegar has been added, they cannot be dis- 
tinguished from the real article, especially when white vrlne 
IS taken in connection therewith The only genuine thing 
about these oysters is the shell, the manufacturers buying 
second-hand shells at a small cost The municipal laboratory 
has not proclaimed the ingredients of which these bogus 
oysters are composed, but has announced that they are of a 
harmful character ” 

FEATHER EVM. — “When a lovely woman stoops to folly, 
she stoops very low indeed Consequently, it is not likely 
that the insensate votaries of fashion, who disfigure their 
heads with unnaturally cbpped or colored bird feathers, will 
pay any attention to a paragraph in a scientific journal The 
rate at which some of the rarest and most beautiful birds on 
our planet are being destroyed to gratify this extraordinary 
taste can hardly be realized On the 13th of April last nearly 
half a million birds were sold at an auction in London It is 
small consolation to us Be think that m a few years the price 
of these luxuries will be prohibitive or that unless fashion 
changes in tlie direction of seaweeds or turnip tops, there 
will soon be no more birds to destroy “ 


100 Years Ago in . . . 



(Condensed from Issues of December, 1847) 


ALLADIN'S PALACE— “The Capitol at Washington is now 
perhaps the best illuminated building in the world The 
Senate Chamber and House look like a scene m Alladin’s 
palace Above the dome of the Rotunda, towers the great 
lantern filled with burners, and the chandeliers of both 
houses are superb Each chandeher furnishes light equal to 
5000 spermaceti candles The lighting of the chamber Is 
complete, enabling anyone to read with perfect ease on any 
part of the floor, and the light though so powerful, is yet so 
soft that it is delightful to the eye ” 

SCOUNDREL — “Only that some scoundrel cut the tele- 
graph wires on Tuesday mormng, the whole of the Presi- 
dent’s Message would have been circulated in our city 
prmted in full on that evening As it was we had it in full 
early Wednesday morning The electric telegraph has made 
thought almost omnipresent It is a most wonderful and in- 
valuable invention” 

ACCELERATING PROGRESS — “The field for the chemist yet 
to explore, is still as boundless as imagination can conjec- 
ture Before 1809 the number of metals known was only 
twenty-seven, and ten of these has been ascertained in 
twenty years previous, as many as were discovered durmg all 
the middle ages, the ancients knowing only seven, which 
were compared to the notes of music in the gamut, the 
number of plants and the color of ihe rainbow, giving rise 
to many superstitions We now know forty-four metals and 
ten times m6re acids than the ancients did, and the end is 
not yet” 
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A t*l«phon« littsni to a loud iptakar In tht naw "fraa 
Hold ' acouitic tatt room at Ball Talaphona Laboratorlai 
Tha sound traniparant "floor Ii built of ttaal cablai 


Test-tube for Sound 


This giant ''test-tube" is actually an 
echoless sound room at Bell Telephone 
Laboratories Here engineers seek new 
facts about sound which will help them 
make telephone service still better and 
more dependable 

Bell scientists know a great deal 
about what happens to sound in elec- 
trical systems. This new room will give 
them a powerful tool to find out more 
about what happens to sound in the air 

In an ordinary living room, most of 
the sound addressed to you comes by 
way of reflections. At 10 feet less than 
10% reaches you directly 


Sound that bounces at you from 
walls, ceilings, furniture, oodryour body 
is all right for hearing’-lDut it poses 
questions for scientists who would study 
It uncontominated by reflections 

The Bell Laboratories^ "test-tube" 
gives telephone people Ae chance to 
produce pure sound and onalyze it re- 
liably with respect to intensity, pitch, 
and direction The entire room is lined 
with glass wool, contained in wire-mesh 
cases, wedge-shaped to give maximum 
absorbing area Sound bounces along 
the sloping surfaces, sifts Into the soft 
glass wool, and is gradually stifled 


This is one more example of Bell 
Laboratories' constant work to learn 
more about everything which can ex- 
tend and improve telephone service 


BELL TELEPHONE 
LABORATORIES 

Exploring and inventing, devising and 
perfecting for continued improvements 
and economies in telephone service. 





AN ANNOUNCEMENT 
TO OUR READERS 


It » Bometimcs recalled on these pages that 
the Scientific American was founded in 1845, 
The intervening century has been a time of pro* 
found change for science and the Scientific Amer* 
lean. 

When the first issue of the Scientific American 
was pubhshed the prmcipal meonmg of science 
was the use of good sense and mechanical in- 
genuity to improve the convenience of man's 
daily life Under the direction of its great editor 
Orson Desaix Munn, the Scientific American re- 
flected this meaning of science with authority 
and dignity It reported the inventions of men 
like Samuel F B Morse and Thomas Edison 
and the application of their works to the geo- 
graphical and industrial expansion of the U S 
Today the Scientific American carries on in this 
journalutic tradition of reportmg the practical 
applications of science, notably in industry 

In more recent years, the Scientific American 
has often observed, science has acquired a larger 
meaning than m the elder Mr Munn’a day Ap 
pbed science can no longer be held separate from 
fundamental science — the pursuit of knowledge 
about the physical world without immediate re- 
gard to Its application During the past SO years, 
fundamental science has become a central enter- 
prise of civiluation It has moved forward at an 
accelerating rate, with each discovery opening 
way for others It has given the applied sciences 
command of natural phenomena which are far 
outside man’s daily experience Whole industries 
are founded today in provinces of knowledge 
which yesterday were occupied by the advance 
forces of fundamental science The enterprise of 
science has assumed an identity with man’s aspi- 
rations to material and social progress. Recogniz- 
ing this, responsible citizens have stated their 
need for information about ail of science, funda- 
mental as w^ as applied* 

The Scientific American has accepted this ob- 
bgation of modern science journalism To meet 
it, the magazine u currently entering a period of 
change* Orson D Munn, the present editor and 
grandson of the elder Mr Munn, has addressed 
the following message to the readers of the Sci- 
entific American 

'The Scientific American, which has been 
owned and published by my family since its 
second year, has been purchased by a new publish- 
ing company With this issue I am retirmg as 


editor to devote all my time to the practice of 
law, I will, however, remam a stockholder in 
the new Scientific American 

Under a new board of editors, the editorial con- 
tent of the Scientific American will also change 
The new Scientific American will report the de- 
velopment of all branches of science the physical, 
biological and social sciences, as well as their more 
significant appbcations in medicine, engmeering 
and industry The new Scientific American will be 
addressed to the growing community of U S citi 
zens who have a responsible interest m the ad 
vance and appbcation of science Among these 
are the scientists themselves, the doctors and en- 
gmeers, the executives and managers of industry 
and those engaged m the non-techmcal profes- 
sions of teaching and the law The common 
denominator of this audience is the interested 
layman the scientific professional, who is a lay- 
man m departments of science outside his own, 
and all others who recognize the bearing of sci- 
ence upon the welfare of themselves and their 
fellow men. 

The new Scientific American will solicit arti- 
cles by scientists Recognizing, however, that the 
mam business of scientuts u science, it will ob- 
tain most of Its articles from its own staff, jour- 
nalists whose life work is the reporting of science 
The editors of the Scientific American must develop 
a new creative process m science journalism 
At every stage in the production of their arti- 
cles, they will work in close collaboration 
with the men whose work they will report. The 
finished product will be the result of a joint ef- 
fort, the scientist providing the substance of vdiat 
is*reported and the journalist the art of clear 
communication 

The new Scientific American will place a large 
emphasis on the use of the graphic arts. Where 
its smtten vocabulary proves inadequate, the 
Scientific American will employ pictures to com- 
municate the ideas of science precisely and plain- 
ly The magazme will utilize the full range of 
graphic art, photographs, paintings, drawings, 
charts, diagrams, tnepe, 

AS of these changes wiR take tune. The earliest 
possible date by which they can be assembled m 
the new Scientific American wiU be in the spring 
of next year. Until then, ffierefore, the Scientific 
American will continue its important work of 
reporting progress m industry. 
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Tools and Materials In Steel Bottles 
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E very time we turn on an electric light, listen to a 
radio, use a telephone, open a can of food, or 
take a bath, we are benefittmg either directly or 
indirectly from the commercial application of one or 
jnore of the industrial gases 

There is hardly a product of industry which has 
not, either in its own manufacture, or in the making 
of the tools and machines which produced it, gained 
something of quahty. economy, or efficiency from at 
least one of the mdustnal gases 

, These industrial gases can be said to fall into two 
general groups — those obtamed from the atmosphere 
— oxygen, nitrogen, helium, hydrogen, neon, argon, 
kripton, and xenon — and those produced from other 
sources — acetylene, chlorme, and carbon dioxide 
(those gases used exclusively as fuels are not in- 
cluded in this article) 

ATMOSPHERIC GASES — If we were to reach into 
the atmosphere, take out a cubic foot of pure air, and 
break it down mto its veu-ious components, we would 
find that it contained a little more that 78 percent 
nitrogen, almost 21 percent oxygen, a little less than 
one percent argon, and infinitesimal amounts of 
hydrogen, helium, neon, krypton, and xenon 
In order to separate these various atmospheric 
gases, and get them in usable form, the process 
known as “air reduction” comes mto play In this 
process, the air is compressed, purifi^, liquefied 
The gases are then separated by fractional distilla- 
tion as the liquid air is allowed to rise in tempera- 
ture 

High-Punty Oxygen The most familiar of the in- 
dustrial gases is oxygen. About 30 years ago the com- 
mercial production of oxygen from the atmosphere 
became a reality, and the oxygen industry was bom 
The constantly rising production figures for oxygen, 
and Its declining price over the last 25 years indicate 
the growth of this new industry In 1020, for example, 
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the United States produced about one billion cubic 
feet of oxygen Present production is running at an 
annual rate of some 14 billion cubic feet During 
this period, the average price of the gas has dropped 
about 60 percent The most widely known industrial 
use of hi^- purity oxygen (99 5 percent pure) is in 
the oxyacetylene processes for cutting and welding 
metab When mixed with acetylene, oxygen makes 
possible flame temperatures in excess of 4000 degrees, 
Centigrade It is this intense heat which has made the 
oxyacetylene cutting and welding torch one of the 
basic toob of industry 

High-pui ity oxygen also is used extensively in the 
medical held, the principal application being for in- 
halation in cases of pneumonia, polio, and heart 
conditions In aviation, the gas is an essential for 
high-altitude flying Without oxygen mhalators or 
“pressurized cabins, “ pilots and passengers would 
“black out” at the upper leveb of the atmosphere 

Low-Punty Oxygen ITiere aie still new uses for 
oxygen to come out of the laboiatoiy War-time 
economy in Germany led to the use of oxygen as a 
means of acceleratmg steel production, and for the 
synthesis of gasoline from brown coal The high- 
purity oxygen required for the oxyacetylene flame 
and for therapy, is not necessaiy for these new in- 
dustrial uses A less pure, ahd consequently a less 
expensive type of gas (85 to 95 percent pure) has 
been found quite satisfactoiy 
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Greet exponsion of industrial gas pro- 
ducing facilities Higher quality steels 
produced far more ropidly More ef- 
fective pocking of perishables Research 

bringing new uses and markets for tbe 
industrial gases 


In considering low-puiity oxygen, we aie consider- 
ing a new product foi new markets Recently, the 
Ameiican steel industry has joined with the indus- 
tiial gas industry in exploring the use of oxygen in 
the steel furnace, both for fuel combustion and for 
lefining of the metal Oxygen-enriched oil flames 
have brought appreciable savings m steel produc- 
tion time And experiments in the injection of oxygen 
directly into the furnace to reduce the carbon con- 
tent, indicate additional savings in pioduction time 
and impioved quality of the product 

Nitrogen Unlike the highly active oxygen, nitio- 
gen IS a neaily inert gas Because of this compaia- 
tive ineilness, nitiogen is valuable as a “guardian” 
m many industrial applications where it protects 
against such chemical reactions as oxidation Typical 
applications are electrical ti ansfoi mers, telephone 
cable conduits, and food containers 
One of the most promising uses of the very 
abundant nitrogen is in the protection of special, 
high-quality steeb and other metab during high- 
temperatuie furnace treatment The nitrogen gas is 
injected into the furnace “atmosphere” to prevent 
damagmg effects which otherwise might occur dur- 
^ ing the high- temperature heating process 

Nitrogen abo serves as a guardian in the produc- 
tion of nylon fiber, protecting the synthetic material 
from^Mcidation at the crucial stage of forming the 
fibei itself Another application of this gas is found 
in the so-called vacuum-packing of foodstuffs Here 
nitrogen b mjected into the containei, driving off the 
oxidizing atmosphere, and leaving the contents undei 
a protective envelope of inert gas 

With a steady tiend toward gieatei efficiency in 
packagmg and toward more precise quality stand- 
ards in manufacturing operations, the present uses 
of this inert gas may be sign-posts to a fai widei 
1 ange of protective functions 

Rare Gates The rare gases of the atmosphere — 
neon, kiypton, xenon, and argon — are characterized 
by complete chenrucal inertness, and by the fact that, 
when subjected to sufficient voltage they emit a 
bright glow, the color of which varies with the type 
of gas 

Argon is used m large quantities m electric light 
bulbs, where its inertness protects the filament from 
burning up, thus prolonging the life of the bulb Use 
of this gas abo permits a more efficient lamp, which 
delivers moie light for a given current consump- 
tion 

Although neon has given tubular display signs 
their most popular name, the “neon” signs which 
identify and advertise almost every kind of business 
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and product arc^ as often as not, filled with othei 
rare gases, or with mixtures of neon with other gases 
While a wide range of colors can be obtained in 
tubular displays by coloring the glass, it is only 
through the use of mixtures of these rare gases that 
the complete range of eye-arrestmg colors is possible 
In less spectacular but perhaps more important 
uses, the electrical qualities of the rare gases make 
possible many of the miracles pei formed by elec- 
tronic tubes, stroboscopic and high-speed flash-light- 
ing, and other highly specialized devices of modem 
science and enginceimg 

Helium and Hydrogen Although they are present 
in the atmosphere, helium and hydrogen can be pro- 
duced more economically through othci means than 
air reduction 

Heliiim is found m the gases of certain natural 
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gas wells, and it is fiom this source that most of this 
inert, colorless gas is produced 
An important use of helium is in the medical field, 
where it is employed with oxygen in treatmg the 
“bends,” suffered by sea-divers and tunnel- digging 
“sand hogs ” Of course, a more familiar use of 
helium Is as the buoyant filler for llghter-than-air 
craft In industry, helium plays an important role 
as a “shielding gas” in the Heliwelding process, to 
protect stainless steel, aluminum, and other metals 
fiom oxidation during welding 
Hydrogen is obtained largely by separating water 
into its components by electrolysis It is used in com- 
bination with an electric arc in the welding of hard- 
to-weld alloys, where extremely high temperatures 
are required (see Scientific American, page 137, 
March 1947) Hydrogen is also used in the produc- 
tion of synthetic ammonia, and as a cooling atmos- 
phere in high-speed turbo- generators and similar 


electiical equipment In the lood industry, it is used 
m the production of the improved vegetable short- 
enings 

NON-ATMOSPHERIC GASES — The other gases 

which the mdustiial gas industry provides for Ameri- 
can business aie those pioduced from sources other 
than the atmosphere 

Acetylene Theie have been many ups and downs 
in the uses of acetylene since it emerged from the 
class of laboiatoiy-made materials And there is a 
good piospect for even more sweepmg changes in 
the future 

Actually, acetylene was discoveied m 1856, but i1 
was not until 60 years latei that production methods 
became suitable for manufacturing it m commercial 
quantities Caibide, from which acetylene gas is de- 
rived, IS known chemically as calcium carbide and is 
foimed by the fusion at very high temperature of 
calcium oxide (lime) with carbon or coke When 
caibide comes into contact with water, a chemical 
reaction takes plate and a gas is produced This gas 
IS acetylene 

Befoic the eia of the electiic lamp, acetylene pro- 
vided much of the natioiVs lighting There were car- 
bide lamps in homes and on the early “horseless 
Lcunages As technological pi ogress brought the 
electiiL lamp into the home and placed electric head- 
lights on automobiles the use of acetylene diminished 
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rapidly But the very technological prosresi that 
cloaed one door to the uae of acetylene, opened an- 
other, which has led to far more important fields 

The producbon of many mechanical devices such 
as automobiles made new manufacturing techniques 
imperative Wood, molded metal products, and other 
construction materials did not have the mechanical 
strength or durability required in the new machine 
age Steel in many instances was the material used, 
but its fabrication was slow and costly The very 
strength that made it desirable rendered it difficult 
to cut and shape Riveting or boltmg was the ac- 
cepted method of joining pieces, but such joints 
slowed the making of assemblies, and added to the 
over-all weight To solve this problem a new tool was 
introduced — the oxyacetylene flame This flame heats 
metals to temperatures higher than their melting 
points, providing a practical means of cutting and 
shaping varied thicknesses to intricate forms 

Spectacular as the oxyacetylene flame and the 
work accomplished by it may seem, the role of 
acetylene as a starting point in organic chemistry 
gives indication of beipg even more important To- 
day, more acetylene is Vised as a chemical raw mate- 
rial than as a fuel gas. In this connection, acetylene 
is now used in the production of various synthetics, 
including neoprene, koroseal, acetate rayon, and 
chlorinated solvents 

It will take time to show where acetylene will 
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reach its greatest importance, but the future of this 
gas looks bright 

Ch/orine One of the two elements in common salt 
when released from that compound, is a yellow - 
green gas having a pronounced choking effect if 
breathed in any quantities This is chlorine, an in- 
dustrial gas of great importance 

Over a million tons of chlorine are used each year 
The gas is produced by passing an electric current 
through a purified solution of common salt On so 
domg, chlorine is released at one electrode, while 
sodium is freed at the other The chlorine is used 
directly from the electrolytic cells in some proc- 
esses, and for others it is dried, refrigerated, com- 
pressed into cylinders or tank cars, and then used as 
required Chlorine has a powerful bleaching action, 
and IS employed extensively in the bleaching of paper 
'^Ip, Jute, Imen, and cotton It is also used to purify 
municipal water supplies where it destroys bacteria 
A similar use is that of reducing fungus or marine 
growths in the raw water supplies of electric power 
generating stations 

Many of the compoimds of chlorine are well known 
to the public For Instance, there are the Insecticides, 
DDT and hexachlorobenzene, the solvents, carbon 
tetrachloride, trichloroethylene, perchoroethylene, 
and ethylene dichloride, and such miscellaneous 
chemicals as chloroform. The list of uses of chlorine 
18 an uncommonly long one, for the gas is quite re- 
active 

Carbon Dioxide The third non-atmospheric Indus- 
trial gas here discussed — carbon dioxide — is well 
known by the general public because of its use in 
carbonated beverages, for fire fighting, and as a 
refrigerant in the form of “Dry-Ice ” 

Carbon dioxide, a colorless, {^orless gas, is the most 
common oxide of carbon, and is one of the products 
of combustion of cdl carbon compounds 

Although carbon dioxide was first identified as a 
gas about 1800, it was not produced commercially 
until 1887 The gas was then obtained principally 
from the chemical reaction of sulfunc acid and 
marble dust — limestone — and by extraction from nat- 
ural carbonated water These sources were later 
superseded by the production of carbon dioxide 
from combustion processes — calcining limestone, 
burning of coke and other carbonaceous fuels — and 
from alcohol fermentation. 

Solid carbon dioxide, better known as ‘T)ry-Ice,” 
was first produced on a commercial scale in 1925 
Up to that time practically the entire carbon dioxide 
supply was used in the manufacture of carbonated 
beverages The introduction of “Dry-Ice” resulted in 
improved methods of food distribution and m the de- 
velopment of numerous new industrial applications. 

The history of the industrial gas mdustry is com- 
paratively short. But in the time since the first in- 
dustrial gas became available commercially, the 
industry has become an essential one It has helped 
all American industry to improve the quality of Hs 
products, cut production time, and reduce operating 
costs Furthermore, without industrial gases, many 
of today’s products could not even exist 

The industrial gas Industry recognizes its impor- 
tant position, and is actively engaged in research in 
new uses for its products, and in expanding manu- 
facturing facilities in an attempt to keep up with the 
ever-increasing demand. 
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SODIUM CHLORITE 
Goes Commercial 


S ODIUM chlorite, cherrucally speaking, is nothing 
more than common table salt to whose chloiine 
atom two oxygen atoms are attached And it is 
these two atoms of oxygen, clinging to each chlorine 
atom, that hold the secret of sodium chlorite's suc- 
cess as an mdustrial chemical of ever-increasing 
importance These oxygen atoms, actmg with the 
chlorine atom, provide a highly effective oxidizing 
agent whose bleaching and deodorizing capabilities 
are two and one-half times greater than those of 
chlorine alone And equally imi>ortant, this oxygen- 
chlorme combmation is responsible for sodium 
chlorite's umxsual “selective oxidizing" abihty (the 
abihty to oxidize some materials without disturbing 
others) In addition, should the oxygen and chlorine 
be wanted alone, m a gaseous state (as required for 
water purifying or fat bleaching, for example) , 
sodium chlorite provides a convenient source of the 
highly reactive chlorine dioxide gas 
Despite the fact that sodium chlorite was identified 
as long ago as 1843, its use, until quite recently, has 
been limited to laboratory experimentation, b^use 
no practical method could be foimd for manufactur- 
ing the chemical on a commercial scale Extensive re- 
search, however, finally led to the development of a 
successful large-scale manufacturing process, and 
sodium chlorite became available m commercial 
quantities just before the second World War 

BLEACHES PAPER TEXTILES - The chlorine com- 
pound most widely used for bleaching cellulose ma- 
terials, such as wood pulp or many textiles, has been 
hypochlorite However, hjrpochlorite is not entirely 
satisfactory for certain purposes 
When cotton goods or rayon is bleached with hypo- 
chlorite, a product known as oxycellulose tends to 
form This weakens the fiber and causes reversion 
of color or “yellowing" on storage, and uneven dye- 
ing Although the amount of oxycellulose produced 
in bleachmg cotton goods can be kept to a minimum 
by careful control of the bleaching process, espe- 
cially by preventing it from progressing too far, some 
oxycellulose is almost inevitably formed. 

When sodium chlorite is used, the oxygen in the 
compound destroys the coloring matter without the 
formation of oxycellulose The bleaching process 
can therefore be carried out without the otherwise 
necessary rigid control of time, temperature, and 
concentration, the goods can be bleached to a high 
bii^tness, and Uie resulting product is physically 
stronger than that bleached by hypochlorite 
Kraft, or high-strength, paper can usually be only 
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Despite the Fact That Sodium Chlorite 
Emerged Only Recently From the Experi- 
mental Laboratory, It Already Has Be- 
come an Importont Commercial Chemicol 
With New Speed ond Efficiency It is 
Handling Many Tough Bleaching and De- 
odorizing Tasks Throughout All Industry 
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partially bleached, because of the fiber-weakening 
effect of the hypochlorite (hence the brown color 
of paper bags and wrapping paper) A high-strength 
white paper is possible^ however, if sodium chlorite 
IS used as the bleach The oxygen- chlorme conitnt 
of the compound is sufficient to turn the brown, in- 
soluble lignin mto a colorless, soluble matter, but 
insufficient to mjure the cellulose 

This same property of selective oxidation pos- 
sessed by sodium chlorite has made it possible to 
produce rag paper pulp for high grade paper from 
the lowest grade of cotton fiber Such fiber contains 
coloring matter that cannot be successfully destroyed 
with hypochlorite without injury to fiber-strength, 
so that unless sodium chlorite is used as a bleach, 
expensive cotton clippings and rags must go into the 
process of producmg rag paper 

PRODUCES CHLORfNE DIOXIDE — Chlorine diox- 
ide is a yellow to red, dense gas, with an irritating 
odor It decomposes with explosive violence Because 
it is so extremely reactive, it cannot be manufac- 
tured and shipped in bulk, but must be prepared 
where it is to be used, and then consumed imme- 
diately Early methods for chlorine dioxide’s prepa- 
ration were not commercially practical because the 
reactions were difficult to control and contaminatmg 
substances were formed 

Sodium chlorite now provides a practical source 
of chlorine dioxide through reaction with chlorme 
When chlorme gas is passed through a solution 
of sodium chlorite or through a mass of sodiiun 
chlorite flakes, chlorme dioxide gas is given off And 
if the gas is carried off during the reaction, exceed- 
mgly high yields are obtamed 

The remarkable oxidizing power of chlorine diox- 
ide makes it an excellent bleach for flour, fats and 
oils, and starch, it has many other potential uses that 
are still in the development stage, such as checking 
blue mold in citrus fruits, and aiding in the preservj^- 
tion of vegetables . 

For these uses, chlorme dioxide Is generate<i^*^ 
the dry process, that is, by a stream of chlorine gas 
passing through a mass of sodium chlorite flakes 
Two towers — the size depending on the quantity^^ 


• LOOKING AHIAD • 
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the gas desired — lined with a stoneware or glass, are 
filled almost to the top with flaked sodium chlorite 
A stream of air and chlorine is fed Into the bottom of 
the first tower, and chlorine dioxide is formed as the 
chlorine passes up to the top Complete reaction is 
assured by passing the gas mixture through the sec- 
ond tower The air serves not only to carry the 
chlorme, but also to dilute the chlorine dioxide be- 
low a critical concentration — a very important safety 
measure Various control and measuring devices 
make it possible to produce exactly the quantity of 
chlorine dioxide required, at the proper rate Arnple 
safety devices are mcluded to prevent the concen- 
tration of chlorine dioxide from exceedmg a certain 
safe maximum 

FLOUR BLEACH — For bleachmg flour, chlorine 
dioxide is very efficient It takes about twice as much 
nitrogen trichloride, conventionally used for the pur- 
pose, to do an equivalent job Chlorine dioxide also 
exerts a maturing action on flours, producing a dry, 
easily-handled dough, and improVmg the grain and 
the loaf-volume of the bread. In the bleaching proc- 
ess, a stream of air and chlorine dioxide, commg from 
the generator towers, is passed through the flour to 
obtain the desired degree of bleaching 

Until recently, there was some hesitation on the 
part of soap manufacturers to use chemical methods 
for fat bleaching It was feared that any chemical 
which would be effective as a bleach would also 
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cause deterioration of the fat Now it has been dem- 
onstrated that fat bleachmg with chlorine dioxide 
affects only the color and odor of the material treated 
Crude fats, such as household waste fats, are thus 
up-graded to a quality that makes them suitable for 
the manufacture of high-grade laundry flakes and 
toilet soaps, and the color and odor of refined fats 
are considerably improved 

As in the case of flour bleaching, the dry process of 
generating chlorine dioxide is used here The fats 
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are refined in the usual manner, washed, and allowed 
to settle They are then heated to from 180 to 212 
degrees, Fahrenheit, and a stream of chlorine diox- 
ide gas and air is passed into the bottom of the kettle 
and up through the fats 

IN WATER TREATMENT — Much of the unpleas- 
ant flavor of water in many areas comes from vege- 
tation, or algae picked up as the water passes through 
the countryside, especially through forests and 
swampy areas Also, factories dump industrial wastes 
mto the water supply, causing similar disagreeable 
results Sometimes the water supply is subject to 
both types of contamination 
In order to destroy bacteria and to make the water 
safe for drinking, it is usually treated with chlorine 
gas But although the chlorine makes the water 
safe, It does not always destroy its impleasant quali- 
ties, as many long-suffering communities know only 
too welL And sometimes the chlorine combines with 
the impurities In the water to form compounds that 


have even stronger tastes and odors Chlorme dioxide 
Solves this problem. 

For water treatment, the wet process of generating 
chlorme dioxide is used A solution of sodium chlorite 
is passed into a mixing chamber, into which is passed 
also the chlorine solution produced by the plant's 
chloriziator The chlorme is thoroughly mixed with 
the chlorite solution to produce the chlorine dioxide 
solution that is then fed into the system The chlorine 
dioxide is usually added after the water has been 
disinfected with chlorine, settled, and Altered 
^"'Cities and towns m New York, Marne, South Caro- 
lina, Ohio, Pennsylvania, Michigan, Kansas, West 
Virginia, Iowa, Rhode Island, Tennessee, California, 
and Massachusetts, and communities in Canada that 
formerly suffered from unpleasant tasting water are 
now using the chlorme dioxide process The result 
Is a water supply that is entirely satisfactory 

Recent work by scientists at the University of 
Michigan's School of Public Health mdicates that 
the bactericidal properties of chlorine dioxide are as 
i^great as or slightly greater than those of chlorme Of 
spiecial interest was the fact that the bactericidal ef- 
ficiency of chlorme dioxide is relatively unaffected 
by alkalinity such as that which occurs naturally in 
some waters, or m waters that have been treated to 
prevent corrosion, and also in waters that have been 
“softened ” In such cases, the amount of chlorine 
needed for disinfection increases by two or three 
times If present findings are confirmed, chlorine 
dioxide may prove to be an even greater aid to good 
water treatment m many municipalities 
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THE FOUNDRY 

OF TOMORROW 

- - Today 


Through Applicotion of Modorn Machinoi ond 
Mothods to tho Anciont Art of Costing, A 
Foundry's Atmosphero Con Bo Cloorod of Dust 
and Smoko, and Much Back- Brooking Work 
Eliminotod Only Thus Con a Foundry Hopo to 
Moot Succossfully tho Ever-lncroosing Compo- 
tition for High-Quality Labor, and the Rapid- 
ly Growing Nood for More and Better Castings 


By C. B. DM 

Managtr, Faadar Diviaion, 

WettlnghouM Klaotiio Corporation 

F omroRT work — the art of casting metal — is one of 
the oldest and most important of all basic indus- 
tries. But for many years it was one of industry’s 
tou^est and dirtiest jobs Recently, however, this 
ancient art has collided violently with the age of 
push-button machinery and fluorescent lighting 
Hiis collision was brought about by a number of 
things — competition for high-caliber labor, greater 
demand for castings, and new emphasis on quality, 
to name a few 

Whatever the reasons, the results have been fas- 
cinating to watch In spite of the fact that in all too 
many places, John Jones, foundryman, still wears the 
tell-tale marks of his trade— dirt and grime — in some 
foimdries he now comes to work in clean clothes, and 
he looks and feels like a gentleman when he goes 
home The job at which he works all day is no longer 
the back-beidlng, muscle-iftiuuler it once was John’s 
nvorale is hi^er, his pay ig higher, and his work i^ 
more efllcient 

One example of a foundry “gone modem” is that 
of the Westinghouse Feeder Division at Trafford, 
Pennsylvania, which has been dubbed ”the foundry 
of tomorrow ” However flattering this reference may 
be, the Trafford foundry is still enough Cerent 
from that of msterday to startle the veteran foun^- 
man who ipM have lost touch with his trade for a 
few years. 

As you mifht esspect, the basic job is the 
today as always. Furnaces must be Bred, and metal, 
melted Sand must be brought in to form molds and 
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cores And the cooled metal casting must still be re- 
moved from the mold and cleaned. 

A backward look at an imaginary foundry of the 
old school will show how die job of casting metal 
was done 

First, railroad cars dumped sand into coller bir >e 
Hiere began a sand-handling process with the em- 
phasis on the word “hand” 

The sand was hand-delivered tp the mixing stations 
where it was mixed with such binding materials as 
cereal, oil, and water to make it stick together when 
pressed into form A workman shoveled ^ sand into 
the mixer, added oil and water or other binder- 
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materials by hand-bucket, and onca again the sand 
was moved by hand methods to the various core- 
making stations* There hand tools were depmded 
upon to form the sand core 
To form the mold into which molten metal was to 
be poured, the metal or wood pattern was set In place 
m a flask or box, and the sand was hand-shoveled in 
To pack it down, the workman used the handle end 
of the shovel, or other ramming implement 
Molten metal was prepared m the big cupola, or 
furnace, which was fed by a charge contauung coke, 
scrap iron, pig iron, limestone, and other mgredients 
These ingredients were shoveled into a dump con- 
tainer The contamer was then pushed to the cupola, 
and upturned 

Once the metal had been cast in the mold, the 
problem remained to get the solidified castmg out of 
Its sand strait-jacket The old time foundry solved 
this one easily enough Men wielding large hammers 
simply knocked the castmg loose from the flask 
It should be remembered that the men domg these 
*'easy*’ jobs were working in a smoke- and dust-filled 
atmosphere, probably in bad light And at the end of 
the day they trudged home to spend some of their 
leisure time scrubbing up 
All foundries were not alike, of coturse Some were 
better than others But by and large, a foimdry like 
the hypothetical one just described was quite typical 
More recently, however, foundries were faced with 
great conq;>etitlon for labor Obviously, conditions had 
to be Improved to attract workers Costs were soar- 
ing and the need was evident for improvements in 
produetioQ tedmiques and facilities 

FOUNDRY MECHANIZED -Although the Trafford 
foundry was fairly well equipped, the opportunity 
was seized to push modernization further when, in 
1940, plans were made to increase floor area by 30 
percent to meet the great demand for castings So 
began a *^ee-lifting” program involving both 
medianization and modernization for which the Traf- 
ford foundry still is serving as a working laboratory 
Already die number of electric motors hal been 
doubled, countless manual operations once requiring 
human strength and endurance are being done with 
the aid of newly devised machinery, fluorescent 
lighting and air conditioning have put in their ap- 
pearance. 

First section of the foundry to be tackled was the 
core room, where small- and medium-sized sand 
cores are prepared Here some 75 tons of silica sand 
are required daily 

Today, a 50-ton, under-floor hopper catches carload 
lots of sand as it is dumped from the railroad car 
A power conveyor moves it to a large revolving drier 
that dries six tons of sand an hour (in other days, 
foundries did not dry the sand at all) The purpose 
of sand drying is to control accurately the core sand 
mixtures from standpoint of moisture-content, a 
factor which is criticd in the production of high 
quality castings. 

An elevator and distributing belt deliver this sand 
to large overhead storage bins The workman stand- 
ing b^de the rotating mixer merely opens an over- 
head diute to drop the correct amount of sand into 
the mixer. Handy discl^rge outlets at the mixer en- 
able him to add core oil and water by simply turning 
valves instead of lifting buckets Meters indicate flie 
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exact amounts added. Not only is the job now easier, 
It IS far more accurate 

Processed cote sand is distributed to the ground 
floor by electric trucks, and by an electric hoist to a 
second-floor sand-distributmg station directly above 
the CO re -making positions From this station one op- 
erator, with the aid of a two-wheel dump buggy, can 
furnish core sand to overhead bins serving the 40 
work positions below 

In forming the larger cores, "roll-over” machines 
turn the heavy forms, instead of human muscle do- 
ing the job Both gravity- and power-driven con- 
veyors move the cores to the vertical- type bakmg 
ovens, where they are lowered to the first floor while 
the baking progresses — one more way to avoid lost 
time To form molds into which the molten metal 
will be poured, the mechanized sand-handling sys- 
tem once again comes into play, and a machine 
called the "sandshnger” takes the spotlight Here, in- 
stead of the workman shoveling sand and tamping it 
down with the shovel handle, the sandslinger does 
the job faster, better, and more easily 

RIDES MACHINE — Guided by the operator — who 
m some cases even rides the machine like the Holly- 
wood camerman on his movable boom — the sand- 
slinger receives sand on a belt from the overhead 
bm and hurls it into the mold flask at the rate of 
1000 pounds a mmute The centrifugal force of a 40- 
horsepower motor packs the sand evenly and quickly 

The metal is rapidly prepared for casting by a two- 
man crew with the aid of an overhead yard crane 
equipped with a magnet for lifting metal The two 
men stand beside the large charging bucket which 
moves along a track on a transfer car, collecting its 
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load* Then a moving crane operated by one man 
carries the bucket to the cupola and dumps it 

Small ‘^holding furnaces'’ located near the molding 
sections provide another means of avoiding unpro* 
ductive “waits” in the process Their reservoir of 
available metal assures a constant supply Ladles of 
molten metal are delivered to the pouring stations by 
electric platform trucks and overhead cranes 

When the metal has been poured and has solidi- 
fied, automatic shake-out machines quickly clear the 
casting from the flask, without workmen swinging 
heavy hammers The castings then are delivered by 
conveyor to the cleaning floor 

As for the cleanmg and chipping floor, it suffices to 
say that Trafford has a full complement of automatic 
equipment 

The introduction of mechanized processes and in- 
tricate machinery Into the foundry requires high- 
caliber, technically trained men* And to attract them, 
tomorrow’s foundry has to be clean, comfortable, and 
safe Not that any foundry will rival a hospital for 
spic and span appearance, but the old time dirt and 
filth cannot be tolerated And it need not be 

Air-conditioned locker rooms for the foundry 
workers are not equalled by those of many of the 
best country clubs All lockers are continuously ven- 
tilated by a stream of air exhausted downward 
through holes m the locker floor This keeps work 
clothes dry and fresh Light and roomy showers and 
great circular washbowls provide adequate washing 
facilities for all Most of the men shower and dress at 
the foundry and are given time to do so before the 
end of the shift, so that they can leave the foundry 
at the end of the day as clean as they were when they 
ehtered 

Dust and smoke, characteristic of the old time 
foundry, have been suppressed by providmg hoods, 
ducts, exhaust blowers, and fUtermg equipment, as 
well as by concentrating the pomts at which dust and 
fumes are created This feature, plus the elimination 
of heavy-lifting jobs, has result^ in a general im- 
provement in the health of the workers 

Complete safety equipment — goggles (which are 
steriliz^ regularly), heavy gloves, knee pads, shin 
guards — is provided without charge for each work- 
man m accordance with the requirements of his par- 
ticular job The employe must purchase only safety 
shoes 

Although complete safety precautions are taken, a 
well-equipped first aid station Is maintained at the 
foundry, staffed by a regular doctor, and with a reg- 
istered nurse in attendance at all times Here com- 
plete X-ray and other medical laboratory facilities 
are available Periodic chest X-rays are required for 
everyone, and studies are made of foundry conditions 
from the standpoint of health 

RESULTS — In adding up results, it is difficult to 
produce figures in balanoi-sheet form Certain facts 
have been proved, however As the result of our 
foundry program, production is up, absenteeism is 
down Workers health is Improved, and most impor- 
tant, high-quality personnel is attracted to the Jobs 

Even the quality of our output has benefited from 
the application of 1947 methods to a job far older 
than the ii^chme age Metal castings are now pro- 
duced of filter dimensional accuracy than hand 
operatlosos ever would permit. 
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Basis established for similor bnprove- 
ments throughout the entire industry 
Better castings of higher dimen- 
sionol occurocy Worker-morale 

vastly improved Foundry jobs 

gaining reputation of good jobs 

The Trafford foundry, while advanced in many 
ways, is still only a starting point for what, it is 
hoped, will be aclueved eventually both in this foun- 
dry, and m many others 
It has been said that moat of the 5000 foundries in 
the United States are operating at, or near, capacity 
right now If this is true, the nation’s foxindries can- 
not produce sufficient castings to meet the tremen- 
dous, ever-increasing demand 
The efficiency and productivity of foimdry opera- 
tions dej>end upon the caliber of managers, super- 
visors, and workmen doing the job We must face 
the fact that the old, out-moded foundry will not 
attract the men we want A modernized, mechanized 
foundry will 

Whether America’s foundries become a bottleneck 
or a booster station in the flow of full production de- 
pends upon the mdustry’s leadership and its ac- 
ceptance of modernization and mechanization for the 
purpose of making the foundry a good place to work, 
of creatmg the foundry of tomorrow — today 
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HARD FACES 

Live 

Long 

By H. R, ClouBtr 

A»iociat« Editor, MATERIALS A METHODS 

Applying a Coat of Hard, Wear-Resistant 
Alloy to a Base of Less Durable Metal 
Results in Parts That Give High-Alloy 
Performance Without High- Alloy Costs 

G bmtrally speaking, it is the rate at which the 
surfaces of a part wear, which determines that 
part’s life expectancy And m order to reduce that 
wear, to increase that life expectancy, industry more 
and more frequently has employed a process by 
which a layer of hard, wear-resistant alloy to spread 
on top of the softer, less expensive surface that would 
normally wear rapidly By this technique, known as 
hard-facing, it is possible to achieve high-alloy per- 
formance without the usual high-alloy expense 
Hard-facing is by no means new But it was not 
until a relatively few years ago that the technique 
came into common practice In recent years, aftd par- 
ticularly dunng the war, the conservation of many 
metals became a matter of prime importance In- 
dustry seized upon hard-facing,^ not only as a means 
of increasing the service-lives of countless types of 
tools and parts, but also as a method of reducing the 
amounts of critically short high-alloys needed in parts 
demanding the utmost wear-resistance 

Hard-facing can extend the lives of such assem- 
blies as valves, bearings, bushings, sleeves, shovel 
teeth, and machine tools as much as 25 times And in 
addition to promotmg conservation of the high-alloys, 
the process often enables far more economical de- 
signs by permitting cheaper base metals in parts to 
be subjected to fr&avy wear 
Hard-facing was originally applied on oil well drill- 
ing tools and excavatmg equipment Its success there 
prompted Its use elsewhere, so that now hard-facing 
has found applications in almost every field of in- 
dustrial acti^ty 

HARD-FACING MATERIALS - There are virtually 
hundreds of different hard-faolng alloys on the mar- 
ket today, and new ones are being introduced con- 
tinually. However, practically all hard-facing mate- 
rials can be sifted down into a few major cl^ifica- 
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tions, the alloys falhng into each of these 
ciassiiicatiuns having many of the same general 
properties and chaiactenstics 

The first of these groups, and perhaps the largest, 
IS composed of the iron -base materials The alloys 
in this group that contain only small amounts of al- 
loy mg elements ( up to 20 percent) , are lowest in cost, 
and are primarily for application by arc welding on 
large parts, and as a base for other more expensive 
hard-facmg alloys Their prmciple characteristics are 
relatively high hardness along with satisfactory 
toughness to withstand impact The chief alloymg 
elements arc chromium, manganese, and silicon 

What might be considered a subdivision of this 
group, IS another iron -base group made up of mate- 
rials having alloy contents langmg above 20 percent 
These are, of course, higher priced than the lower 
alloy materials, but they arc usually harder and more 
resistant to abrasive wear The chief alloying element 
IS chromium 

Some of these iron base materials are often re- 
feired to as “self-hardenmg,” because they are rela- 
tively soft when first deposited, but when subjected 
to impact in service, the surface becomes harder 
Below the hardened surface, however, the deposit 
remains comparatively soft, and so gives good im- 
pact-resistance 

Another classification of hard-facmg materials con- 
sists of non-ferrous alloys that are made up chiefly 
of cobalt, chi omium, and tungsten These alloys have 
the quality known as “red hardness ' that is, when 
heated to high temperatures, they retam most of the 
hardness they have at room temperature This prop- 
erty makes these alloys particularly valuable for 
high-temperature wear-resistant applications They 
also have the ability to resist many corrosive agents 
and oxidation at elevated temperatures 

Those materials comprising a third group are ofte^i 
lefeired to as diamond substitutes Their hardness 
^ppi caching that of a diamond, these materials usu- 
ally consist of tungsten carbides, and come m the 
form of rods, as powder, or as solid inserts The 
materials of this group are the most expensive They 
offer the maximum in wear-iesistance at both nor- 
mal and high temperatures, but have low impact- 
strength as compared with the alloys m the other 
groups 

APPLIED BY WELDING - The most widely used 
method of applying hard-facing alloys is welding, and 
arc welding is generally most econonucal It is rapid 
and can be used to advantage where thick layers are 
required It provides the most Intense source of heat 
and rapidly melts the hard-facing rod, fusing it to 
the base material 

Oxyacetylene welding is a very flexible method. It 
creates a less intense heat than arc welding, and good 
bonding of the hard-facing idloy is obtained with a 
minimum of weld penetration into the base material 
It also gives a smooth weld deposit 

Besides gas and electric arc welding, atomic hydro- 
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gen and inert- gas-shielded arc welding methods are 
occasionally \ised for hard-facing 
In recent years, m order to speed up hard-facing 
operations, the wedding process has been mechanized, 
with oxyacetylene methods generally most adaptable 
to mechanization In addition to the very obvious 
advantage of a greatly increased output, mechanized 
processing also tends to reduce costs, since fewer 
and less skilled operators are required In addition, 
the work is more uniform and there are fewer re- 
jects Flat, regular pieces and cylindrical objects are 
best suited to mechanized hard-facing d 

The several types of surfacing operations that hal^ 
been developed include straight-luie, cylindrical, and 
spiral types In a straight-line operation, for example, 
a multiple-flame head is fixed with flames directed 
to bring the base metal to sweating temperature, 
melt the hard-facmg rod, and distribute the molten 
metal to the desired pomta The head is mounted on 
a motorized carriage, and the rod feed is mechanicaL 
For parts such as pump rods, bushings, and rolls 
of all kmds, the cylmdrlcal and spiral methods are 
used In the cylindrical method, the entire length of 
the part is surfaced m one revolution of the work 
by rotating it slowly while the weld metal is de- 
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posited Multiple welding rods pass through tubes and 
between converging flames that melt the rods Just 
above the work 

The spiral method is basically like the straight-line 
method A narrow nbbon of hard-facing alloy is 
deposited in a contmuous spiral as the weldmg head 
moves along the rotating work-piece Each succes- 
sive spiral overlaps the previous one to form a con- 
tinuous surface layer 

Where parts are not adaptable to mechanized hard- 
facmg, as m the case of such parts as gears, drill bits, 
sprocket teeth, and earth scraper blades, semi-auto- 
matic methods have been developed In one new 
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process, crtuhed tungsten carbide alloys can be 
welded superficially on a sxirface by \ising a powder 
dispenser and an oxyacetylene torch. The area to 
be hard-faced is brought to a sweating temperature, 
and then tungsten carbide granules are poured from 
a dispenser onto the sweating surface In a few sec- 
onds, the desired depth of facing material is built up 
and the flow of granules Is stopped 

SUBMERGED MELT WELDING — In recent years 
submerged melt weldmg, or hidden arc weldmg, as It 
IS sometimes called, has aroused considerable interest 
as a fast and automatic means of hard-facing In 
this method, both the arc and the welding rod are 
completely submerged in a granular flux durmg 
welding Most of the work done by the process has 
centered about rebuilding worn parts with weld metal 
of sinular composition or of similar wear resistance 
More recently, however, surfacing with dissimilar 
materials has been done For example, cast steel 
valves have been faced with stainless materials which 
gave far better wear- and corrosion- resistance than 
normally is obtained from cast steel 
Submerged melt weldmg has the advantages of a 
high speed of rod deposition, minimum rod loss, and 
minimum subsequent machining Development work 
on this type of welding for hard-facing is continuing 
and will probably see a large increase in its use 
Two new and rather unusual methods of applying 
hard-facing materials in powder form have been de- 
veloped, and are now in service Known as the ‘‘Pow- 
der-Weld” and the “Spray-Weld” processes, the 
methods involve spraying a surface with hard -facing 
alloy, using a regular metallizing gun or a special 
powder torch, and then fusing this powder overlay 
with either an oxyaceytlene flame, Induction heating 
equipment, or a controlled-atmosphere furnace The 
result is a fusion bond between the powder overlay 
and the base material similar to that obtained when 
gas welding is used to deposit the hard-facing rod 
Both processes consist of three steps, and the differ- 
ence between them lies In the second step 
The first step of both methods is to prepare the sur- 
face following, In general, regular metallizing prac- 
tice The surface should be grit blasted, especially if 
it is softer than 28 Rockwell C This blasting im- 
proves the mechanical bond holding the sprayed pow- 
der until the fusion bond is accomplish^ 

Next, the powdered hard-facing alloy is sprayed 
onto the prepared surface It is here that the two 
processes differ With the Power-Weld process, the 
powder Is sprayed through a newly developed metal- 
lizing systmi. The equipment consists of a torch, con- 
trol box with pressure regulating valves, and a 
canister holding the powder The torch is similar to 
an ordinary gas welding torch The process normally 
uses three gases oxygen, a fuel gas as acetylene or 
a natural or manufactured gas, and an inert gas such 
as nitrogm or argon to provide a protecting atmos- 
phere around the powder as it is sprayed A mixture 
of fiux and the powdered alloy is shot through the 
flame and onto the work. 

PLASTICS-METAL ROD - With the Spray-Weld 
process, the powdered metaMs pressed together with 
a idasUos binder in the form of a rod which is fed 
tbrou^ a regular wire metallizing gun When the 
rod passes the flame, the plastic bums, pro- 
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ducing a reducing atmosphere to protect the meta' 
particles from oxidation as they are deposited 
After spraying, the final step, the same with either 
process, is to fuse the overlay to the base metal The 
Powder- Weld torch or an ordinary gas weldmg torch 
IS most practical where only a few small pieces are 
being processed With greater quantities, or with 
large flat pieces, it is usually more efficient to use 
a con trolly-atmosphere furnace And if the objects 
are cylindrical, induction heating should be consid- 
irXed 

Whatever method is used, the temperature required 
for bondmg ranges from 1850 to 2050 degrees, Fah- 
renheit The resulting faced part will have a smooth 
surface and a hardness of 55 to 60 Rockwell C 
At present, these two processes are limited to one 
.^:Ayrd-facing material, a nickel-chromium-boron al- 
^ loy It can be used to hard-face steel, stainless steels, 
cast and Meehanite irons, and copper and some of its 
alloys. It gives a poroaity-free overlay with high 
wear- and corrosion- resistance The minimum thick- 
ness of overlay is 0 010 inch The Maximum thicknees 
that can be applied with the Powder-Weld process is 
0 050 inch and a 0 060 inch maximum with the Spray- 
Weld process Any contour may be followed, so the 
processes are applicable to any pieces whose surfaces 
can be sprayed, and where any one of the heating 
mediums for bonding can be used without harm to 
the part 

A number of other powdered metals and fluxes are 
under development, and as they become available 
the range of hard-facing applications by these proc- 
esses will certainly expand 
By greatly extending the service lives of countless 
metal paits, hard-facing reduces the number of 
otherwise frequent and expensive replacements. It 
permits the use of a smaller amount of costly high- 
alloys m the manufacture of many parts designed for 
heavy wear And it facilitates production by cutting 
sharply the hours lost as down-time while parts are 
being repaired or replaced 
Thus hard-facing, which served so well during the 
war, promoting conservation of scarce alloys, again 
serves well in days when costa are critical, and high 
production is essential 




SCIENTIFIC AMfiUCAN 


DECEMBER 1947 







Tin frt»flmirliig oattiiig ntlii 
It poiml into a aaltalila mM 
oaalalaiag Iha eireaH oa«paa- 
mtti Whan talMMIadi tha raa- 
ia anarat aaaaaally faad alao- 
Meal aad aiaeliaaleal stabilHy 


Electronic Preserves 
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E uccnocAL and mechanical stability of a delicate 
electronic circuit is seldom easy to achieve But 
when that circuit Is to be subjected to the most 
violent shock and vibration, to heavy moisture, and 
to corrosive atmospheres of all sorts, the problem of 
stabilization assumes Gargantuan dimensions 
Many miniature war-developed circuits — such as 
those of the proximity fuse — had to function under 
just these conditions And it was in search of an 
answer to the problem of securing the required 
stabilization for these circuits that tU National Bu- 
reau of Standards turned to a technique of embed- 
ding or “potting” entire electronic circuits in plastics, 
and developed a new resin for that purpose^ 

Called the NBS Casting Resin, this new material 
was developed as a result of extensive experimenta- 
tion after it was learned that no resin then existing 
could fill the exacting electrical^gad mechanical re- 
quirements 

Dqe to th4 high impedance of the circuits involved, 
the dectrioal loss £actor--the dissipation of the avi^ 


By Embedding Entire Electronic Circuits In 
a New Costing Resin, They Can Be Given 
Unusually Greot Mechanical Stobility, And 
at the Same Time Proofed Agoinst Mois- 
ture and Corrosive Fumes of Mony Types 

ab\e energy In the potting compound — became a 
matter of major importance While many of the con- 
ventional resins supplied the required mechamcal 
stabihty, and proofed the circuit against moisture 
and fumes, they were found electrically imsatisfac- 
tory And those few materials with adequate electri- 
cal properties were found deficient mechanlcaUy In 
addition, the applications required a resin of such vis- 
cosity that it would quickly encompass all the circuit 
elements when poured into the container housing the 
electronic device And the resm had to harden to a 
ngid solid without adversely affecting circuit-opOra- 
tion (many resins shrink on gelling, the shrinkage 
subjecting the electronic components, In some cases, 
to forces amounting to several tons per square inch) 
The new resin, which was developed as a result 
of experience gained m the proximity fuse program, 
meets all the requireznents of a compound for potting 
high-frequency circuits low power loss, good in- 
sulating properties, high impact strengtti, dimensional 
and electrical stability, low moisture absorption, and 
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Complete "plug-in'' stages Electronic 
circuits operation, virtually unaffected 
by shock, vibration, or contaminated 
atmospheres Extension of appli- 

cotions of electronic controlling and 
safety devices as a result 

low volumetiic shrinkage during the peiiod of poly- 
merization In addition to this, the new lesin is easily 
poured through small openings because of its low 
viscosity and low surface tension 

HOW RESIN IS PREPARED — Preparation of the 
casting resm is relatively simple Immediately after 
putting the components in a suitable mixing vessel, 
the mixture is placed on a roll mill to prevent clump- 
ing, and IS rolled until it is viscous 
After about 16 hours of contmuous roUmg, the 
casting resm is ready for use, requiring only the 
propier quantity of catalyst to initiate polymerization 
£!lectncal properties of the resm are affected only 
to a mmor extent by the method of polymerization 
The length of time for polymerization of the resm, 
therefore, should be the minimum required to build 
up to a point beyond which there is no improvement 
m mechanical qualities of the plastics The minimum 
time, however, varies with the catalyst, the per- 
centage of catalyst used, and the temperatures at 
which polymerization is initiated and carried out In 
addition, the size of the castmg must be considered 
When employing the NBS Casting Resm in devices 
using glass vacuum tubes, proper protection for the 
tubes, such as rubber jackets, should be provided 
to prevent possible cracking from thermal and me- 
chanical shock All sharp comers should be elimi- 
nated from any object to be embedded, because 
strains set up at these pomts might cause crazing 
or crackmg of the plastics In order to eliminate, or 
reduce, strains, and to obtam maximum hardness and 
total polymerization, the plastics is cured in an oven 
for several days after casting 
When objects are to be suspended within the cen- 
ter of the castmg resm, it is advisable first to gel a 
portion of the casting resin, and then allow the gelled 
resm to support the object The mold is next filled 
completely with the castmg resm and cured, after 
which the Ime of demarkation is invisible Glass and 
properly lubricated metal molds have been used suc- 
cessfully, and silicone grease is suggested as a lubri- 
cant 

EXTENDS ELECTRONIC APPLICATIONS - Vari- 
ous appbcatlons at the National Bureau of Standards 
indicate that, with slight modifications to suit the m- 
tended use, the resin can be readily employed in 
many high-frequency devices requiring such electri- 
cal-mechanical insulation And the special features 
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of the NBS resin make feasible many new applica- 
tions of electronic devices where severe operating 
conditions have heretofore barred them The resin 
should be especially useful in high-impedance con- 
trol and safety devices in heavy industry, where it 
would provide adequate protection for circuits against 
heavy vibration, salt spray, acid fumes, or high- 
humidity 

Potting circuits can mean even more reliable ser- 
vice from such devices as hearing aids, portable 
radio transmitters and receivers, radar equipment 
(especially the smaller air-bome units), and numer- 
ous subminiature electronic control devices 

The resin is particularly well adapted for use with 


the submlnlature electronic circuits built by the Na- 
tional Bureau of Standard's circuit-printing tech- 
nique (see Mass-Production Wiring, page 116, 
Scientific American, September, 1647) And complete 
potted plug-in stages for electronic equipment of all 
types, even standard broadcast receivers, would sim- 
plify servicing to a point where it would be little 
more complicated than changing a light bulb 
The potentiahties of the pottmg process are cer- 
tainly great. And while many possibUities have yet to 
appear on the horizon, it is safe to assume that there 
are few phases of electronics, either industrial or 
commercial, to which the process could not bring 
more efficient, more dependable service 
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Industry 

Looks 


to 

The Screen 


By O. H. Co«//if 

Editor. BUSINESS SCREEN 


T he souvd motion picture, as a means of putting 
ideas into men’s heads, is in a class by itself No 
other medium can claim to hold its audience m such 
rapt attention for so long a period of time, noi pie- 
sent its subject matter with such dramatic impact 
And no other medium can hope to develop so close 
a relationship between the observer and the demon- 
stration The motion picture^s unique ability to reveal 
graphically many phenomena invisible to human 
eyes, eluninates hours of involved description and 
explanation. And other motion-picture techniques 
such as the animated cartoon reduce many obscure 
points to readily undei stood terms in a remarkably 
short time 

Throughout all mdustry, the swing is toward train- 
ing programs in which the conventional lectures, 
charts, manuals, and so on, are closely integrated 
with a series of carefully planned training films So 
successful have these films been, that they are rapid- 
ly building for themselves an importance m indus- 
trial education comparable to the importance of the 
film in the entertainment world 

While the industrial training film had gotten oflF 
to a good start before World War II, the war gave it 
a tremendous boost All branches of service and sev- 
eral of the civilian agencies made extensive use of 
sound motion pictures to teach specialised knowl- 
edge and skills, and to instill attitudes — both of which 
were extremely important to the successful prosecu- 
tion of the war 

In three years, the Navy alone turned out 1100 
training films averagmg two reels each, and during 
the same period of time, produced 2200 slide-films 
Motion pictures were used by the Army to teach the 
recruit how to kill or be killed, and to help him 
understand the meaxling of the war in which he found 
himself. The United States Office of Education pro- 
duced a total of 457 sound films. Each of these deelt 
with a training subject, and about 90 percent of them 
were "how-to-do-lt” films covering, all manner of 
subjects, ringing from how to install a propeller 


The Unporolleled Teochiitg Abilities of 
The Sound Motion Picture Have Estab- 
lished for This Medium a Place of Ever- 
Increasing importonce on Many of In- 
dustry's Most Vital Training Progroms 

% 

shaft, to how to shear a sheep Films told war work- 
ers and their families how to can vegetables, cut 
meat, care for the new-born infant, and how to use 
magnesium welding flux 

EARLY FILMS DEFICIENT - in the earlier days 
of the training film, a company’s entire motion picture 
training program all too often consisted of a single 
movie of a dull, pompous talk by a finger -waggling 
sales manager, or a flimsy, threadbare production 
which possessed all the reality of a high school melo- 
drama 

Consider the difference between such a program, 
and the present application of visualized training 
and selling by one national company In this year 
the Goodyear Tire and Rubber Company is shooting 
a total of 173,438 feet of film to make 10 sound pic- 
tures and 10 shde-films to be used m conjunction 
with a number of charts, a senes of review quizzes, 
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and a considerable amount of well integrated printed 
literature for a single program consisting of a two 
and one-half day school clinic for its dealers. Truck- 
borne projection units will carry all this material to 
18,000 Goodyear dealers and their salesmen during 
the coming months 

SOUND FILM IS CATALYST — If all of this has 
the aspect of synthetic, projector-fed learning, ap- 
pearances are deceiving What has happened is 
simply this Industry's training methods have under- 
gone a radical change Not that there has been a 
decrease m the time-honored tradition of face-to-face 
instruction But more and more frequently, the sound 
motion picture is being used along with all of the 
conventional teaching methods to ‘“catalyze” the 
traimng program 

Careful study of the role of the motion picture in 
an educational program has established these facts 

(1) The Interest of the trainees in the subject mat- 
ter is increased sometimes as much as 40 percent. 

(2) Understanding of the subject matter is in- 
creased by an average of 25 percent 

(3) Retention of the subject matter is from 35 to 
55 percent greater 

Standard Oil of Indiana, United Air Lines, Socony- 
Vacuum, Sinclair, and others m the vanguard of 
American industry are far advanced in bidlding the 
sales and training manuals, illustrated charts, and mo- 
tion pictures into a single, closely knit program 
presented by well trained instructors 

TYPICAL TRAINING PROGRAM — TnOning in 
many companies begins with historical background 
films to explain company traditions to new employees 
It continues through rather general material on good 
work habits, company and shop rules, safety educa- 
tion, and similar guidance The films get more specific 
m the teaching of skills Not that you can actually 
learn to operate a machine tool by watching a motion 
picture But controlled experiments show conclusive- 
ly that trainees who see skill-type films have more 
confidence in approachmg operating stations, and that 
they are better prepared for personal instruction 
Naturally, this results in lower matenal-loss through 
spoilage, less time required for learning the machine 
operation, and fewer fingers poked into fly-wheels 

FILMED IN THE FIRST PERSON - An important 
feature of the motion picture as a training aid is the 
fact that the trainee subconsciously sees the hands on 
the screen as his own All films, in terms of camera 
work, are m the first person As a rule, in an actual 
shop demonstration, 90 percent of the trainees stand 
opposite the machine from the instructor, and so they 
must reverse everything they see him do By filming 
the scene from the instructor's side of the machine, 
however, the motion picture completely overcomes 
this han^cap 

But the abilities of the motion picture are by no 
means limited to the teaching of manual ■WllU. Says 
John Shaw, Assistant Vice Presidttit of the Ameri- 
can Telephone and Telegraph Company 

“We use films for motivatiofL We want to 

create in employees in all departments* the desire to 
do their jobs better Tlie motion pictore can padc 
more emotion Into a minute than any other medium 
I know of, or have used We use them to carry in- 
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• LOOKING AHEAD • 
More and battar industrial training films 
Color rapidly goining ground 
Timo ond matoriats saved through foster, 
more effective troining Improvements 
in projection equipment leoding toward 
lighter, simpler projectors 


formation to carry facts to people, to carry 

basic ideas 

‘“There is a tremendous barrier existing between 
the people m whose minds ideas originate and the 
people to whom the ideas should be communicated 
Anything that breaks down that barrier is worth 
while ” 

MAKES THE INVISIBLE VISIBLE— The motion 
picture extends the limits of the trainee’s vision as 
no other medium can It permits him to observe 
closely phenomena which are too small, too fast, or 
too slow to be seen by the unaided eye Cinema 
photomicrography, the high-speed motion picture 
camera, which exposes 3000 frames a minute to cap- 
ture the flight of objects moving far too swiftly for 
human sight, and micro-motion pictures, which cram 
the action of weeks or months (the growth of a plant, 
for example) into minutes on the screen, are among 
the techniques that make the invisible visible 

An excellent example of how effectively the motion 
picture can reveal hidden facts is foxmd m a fllm on 
the hatching of chickens by mass-production meth- 
ods Produced for an audience consisting largely of 
poultry farmers, the film contamed many of the usual 
scenes dehvery of the fertile eggs to the hatching 
plant, preparing the eggs for the incubators, candling' 
of eggs, sorting and sexing, packmg, and so on What 
“made” the film, however, was the “inside story” of 
what happens in the egg during the 21 days of in- 
cubatiom Micro-motion pictures followed the de- 
velopment of the embryo from the first signs of life, 
to the emergence of the chick on the 21st day — with 
every stage of formation and activity clearly visible 
Obviously, no other medium could have presented 
such a sequence 

THEY LEARN WHILE THEY LAUGH — The ani- 
mated cartoon has an almost uncanny ability to re- 
duce and clarify many extremely difficult points to 
a level where they may be easily grasped Moving 
charts and diagrams, and cartooned analogies bring 
abstract and complicated principles down to simple 
terms And by treating a serious and Important sub- 
ject in a light and whimsical fashion, the animated 
cartoon can often achieve results little short of 
miraculous. The Army's ^Trivate Snafu” series of 
training cartoons serves as a classic example The 
ridiculous antics of this supposedly mythic^ char- 
acter, as he blundered through misfortune after 
misfortune, brought home vital facts with an ef- 
fectiveness that hours of lecturing could not equaL 
Men roared with laughter But while they lauded, 
they learned such important lessons as malaria con- 
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trol, cart of tha M-1 rifle, and what to do during an 
air raid* Industry la now using this same principle to 
advantage. Animated cartoons, or cartoon sequences 
in regular motion pictures are adiieving great suc- 
cess in ligihtening the often-heavy industiM educsj 
tion problems. 

NO CAMERA NEEDED — Today, a company does 
not need to have a camera, nor must it hire a studio 
and photographer, to have an effective motion pic- 
ture training program Films, ready-made and wait- 
ing, covering literally thousands of training subjects, 
can be borrowed or rented for a nominal charge* 
Many of the major companies throughout all branches 
of industry have films which ate available free, ex- 
cept for payment of shipping fees, and the United 
l^tates Office of Education has a vast number of sub- 
jects which are available through regular commercial 
distributors 

Projection equipment, improved by waf-time 
standards, is more widely available now than at any 
time m the past five years The trend is toward 
lighter, simpler, less expensive projectors, with single 
case units replacing the larger two-case models. 
Magnesium, aluminum, and plastics, so evident in 
post-war projectors means greater portability 
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The sound motion picture for business and indus- 
try, as for formal education, is an unfimshed chapter 
in a half- written book Technogolical advance in mo- 
tion picture technique is being made, slowly, but 
more surely Greater imagination and originality m 
picture making will once again be foremost to im- 
prove even more the sound motion picture — the 
greatest medium for putting ideas mto men’s heads 
that has even come to education. 
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LIGHT-SENSITIVE GLASS 

Forms Thrmm Dimensional Image 
By UHra-Viotef Exposure 

CoNTAiNtHa infinitesimal metallic 
particles throughout its mass, a new 
type of glass possesses photo** sensi- 
tivity to ultra-violet light, and offers 
new and interesting possibilities as 
a photographic and decorative mate- 
rial The images are formed in color 
and in three dimensions by expos- 
ing the glass to ultra-violet light 
through a negative, and subsequent- 
ly heat-treating the glass 

This glass, originally crystal clear, 
is not sensitive to ordinary visible 
hght, and needs no dark room Ex- 
posure naturally depends upon the 
intensity of the ultra violet and the 
density of the negative, but ap- 
parenUy is short, being described 
as “momentary” The exposed glass 
is subjected to a temperature of 
about 1000 degrees, Fahrenheit (dull 
red heat) to devcdop the image Onco 
developed, the image is extremely 
permanent and is free from the 
gralnlness encountered with some 
silver emulsions. 

In addition to its obvious value m 
photofrajdUc worjc, the new glass, 
a development of the Coming Glass 
Works, Is expected to have impor- 
tant applications in many decorative 
fields, as well as in making perma- 
nent Fooords in a form resistant to 
both age and fire — DJfK 


CAEltDE DIES 

Cuf A4a/nfenonce Time In Forming 
And Blanking Oporaflon 

ApPUCAiToif of cemented carbide 
cut-out and cupping dies in a nine- 
stage progressive die set has in- 
creased funs on the rod bearings 
for socket tie rod assemblies from 
200,000 to 2,000,000 before dies re- 
quire reconditioning, an auto parts 
manufacturer reports Actually, it 
is claimed, even longer runs could 
be achieved before the carbide dies 
become dull. 

The cut-out and cupping dies 
were tonperly the most troublesome 
stages in the progressive set After 
about 200,000 pieces were run with 


the steel dies it was necessary to 
shut the machme down due to load- 
ing up of the cut-out die The die 
overhaul required about two hours, 
during which time the machme was 
idle After some three sharpenings, 
the cut-out die had to be replaced 
To eliminate this bott’e-neck, 
first the cut-out die was changed to 
Carboloy cemented carbide Later, 
the high-speed steel forming die m 
the fourth station was also replaced 
with carbide Both the cut-out and 
forming dies are of exactly the same 
design as the respective steel dies, 
lubricant and machine speed (105 
strokes per minute) were not 
changed 


After more than a year's experi- 
ence with the new dies, the manu- 
facturer of those rod bearings, 
Thompson Products Company, now 
removes the die block for sharp- 
ening only after each 2,000,000 op- 
erations Up to the 2,000,000 mark, 
the carbide cutting-out die is not 
dulled They feel however that this 
practice gives them a longer total 
service life For that length of run, 
says the company, seven steel cut- 
out dies would have been needed 
The carbide forming die has per- 
formed over 5,000,000 operations to 
date without requiring polishing 
At a conservative estimate, 44 
hours of maintenance time have 
been saved on a year's run of 5,000,- 
000 tie rod bearings, through the 
use of carbides This is equivalent 
to an added production of some 315,- 
000 pieces, according to the Thomp- 
son Products Company 
At the first station of the die set, 
an oil groove is formed The stock 
is then successively blanked, given 
a glancmg blow to separate the 
disks, and then given Its first form- 
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ing draw in the Carboloy die The 
fifth station is primarily for locating 
At the sixth station, the part re- 
ceives the final draw, the bottom of 
the cup being re-struck Next, the 
center hole is pierced The piece 
receives a re-striking blow at the 
eighth station The ninth station is 
the Carboloy cut-out die The bear- 
ing material Is cold drawn S A E. 
1010 stock, 078 inch thick. 

SPICIMINS PRESERVED 

By Embedding In Solid 
Block of Acrylic 

Eicbxdding specimens in acrylic has 
often been under discussion as a 
means of preserving animal and soft 
tissues for long periods of time with- 
out their suffering Joss of cover or 
shriveling away Rohm ^d Hass 
Company now offers a process de- 
veloped by Dr Max M Strumia and 
Dr J Ivan Hershey of the Bryn 
Mawr Hospital in co-operation with 
this material manufacturer, which 
promises to meet all the conditions 
set up by professors, doctors, and 
students 

Hie first step m this technique is 
the freezmg of fresh unfixed organs 
or slices of organs in such a way as 
to cover them completely with ice 
The water is removed (to less than 
1 percent) by means of sublimation 
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of water vapor from the frozen state 
with the aid of a high vacuum md 
by condensation of the water vapor 
at —40 to —50 degrees, Centigrade 

The spaces left by removal of the 
water from the specimens are filled 
under a vacuum with liquid acrylic 
monomer The specimen is then 
placed on a preformed base of clear 
acrylic covered with successive 
layers of monomer which has been 
heated until it is partially polymer- 
ized This process is continued until 
the tissue is completely embedded m 
acrylic 

Hie container 4iolding the mono- 
mer and spedmen is then placed in 
an oven at 45 degrees, Centigrade 
until It is completely polymerized 
into a solid crystal block of acrylic 
It only remains to cut the block to 
the desired shape and size and 
polish — CAB 

FIRES IN COTTON 

Provonfed By Dusting Balos With 
Sodium Bicarbonate Powder 

Baled cotton in storage presents a 
serious protection problem because 
the fibers are easily ignited, and 
flame spreads rapidly, eventually 
producing smoky burrowing fires 
that are difficult to extinguish Pre- 
limmary tests at an experimental 
station of the Associated Factory 
Mutual Fire Insurance Compames' 
laboratories show that by dusting 
the surfaces of cotton bales with 
sodium bicarbonate powder, igm- 
tion from small external sources 
such as sparks or match flames can 
be prevented When exposed to heat 
under such conditions, the sodium 
bicarbonate powder releases an in- 
ert gas that reduces the oxygen 
content to a point where ignition 
does not occur^^ 

Cotton bales owted with sodium 
bicarbonate are^pot subject to the 
characteristic surface flash fires 
which usually occur and quickly 
involve all the exposed bales in the 
storage unit H^ powder is not ex- 
pected to interfere with manufac- 
turing as it win be blown from the 
fibers in the normal preliminary 
processing And it has no abrasive 
or corrosive action on bearings or 
machine parts 

CRESCENT FLUORESCENT 

Permits Novel Decorattve 
Lighting Effects 

P ROviDiNO more hght than a 50- watt 
incandescent lamp, but consuming 
only about one third the power, 
a new semi-circular fluorescent 
lamp called Circlarc, is designed for 
table and floor lamps, for wall and 
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ceiling fixtures, and for interiors 
where the lamp itself will add a 
decorative dash. 

This Circlarc will permit unusu- 
ally great flexibility of uses. For ex- 
ample it now is possible to use a 
standard curved fluorescent lamp 
m a convenient pinup fixture over 
the bed or in a wall bracket A pair 
of these fluorescents can girdle a 
column, and a single tube in a de^ 
lamp tucks neatly imder a hali- 
moon shade When twinned, they 
will form a circle in floor or table 
lamps 

The Circlarc, product of Westing- 
house Electric Corporation, is an 18- 
watt tube curved like a crescent It 
has a useful life expectancy of 2500 
hours at three hours average bum- 
mg for each start, two and one hr If 
times longer-lived than a bO-watt 
mcandescent bulb Two-pm plas- 
tics bases at each end of the cres- 
cent connect the lamp to the electric 
circuit 

PLASTICS ALLOYED 
WITH SYNTHETIC RUBBER 

Combines Advantages of 
Both Materials 

Greater use of synthetic rubber in 
the manufacture of plastics can be 
expected to develop new, large-scale 
production of consumer items In 
which advantages of both materials 
are combmed Alloyed with S 3 m- 
thetic rubber, plaxtics can be used to 
make such new and varied Items 
as kitchen floor tiling so tough, 
resilient, and resistant to oils and 
grease that it can serve also fo 
garage floors, tissue-thin, trans- 
parent food wrappers that will not 
crack \mder freezing temperatures, 
and fenders that will bounce back 
to their original shapes after being 
bumped So far, the Buna-N t 3 rpes 
of synthetic rubber have shown far 
more versatility In connection with 
plastics manufacture than any other 
type 

As an alloy for polyvinyl chloride, 
only one of 30 basic resins used in 
the manufacture of plastics, 40 to 60 
million pounds of Buna-N types of 
synthetic rubber ultimately will be 


DECEMBER 1947 • SCIENTinC AMBBCAN 




required wmuUlyt according to The 
Lampt publication of the Standard 
<M Company (N J )« 

In the field of thermosetting plas- 
tics, introduction of synthetic rubber 
not only will toui^en the product, 
but will increase its color range 
Heretofore, many of the thermoset- 
ting plastics lost their essential 
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qualities when heavily pigmented 
Blended with synthetic rubber, it is 
now possible to produce heavily pig- 
mented thermosetting plastics of 
good physical characteristics m a 
wide variety of colors 

TRUE CARBURIZING 

In Oxygen-Acftvafed 
Cyanide Bofh 

A N£W TYPE of cyanide salt bath for 
case hardening of steel parts, which 
overcomes most of the previous ob- 
jections to cyaniding, has been de- 
veloped by Park Chemical Company 
and applied by Michigan Steel Proc- 
essing Company with excellent re- 
sults 

The distinctive features of the 
new bath are gas activation of the 
bath and complete water-solubihty 
of the salt adhermg to the work 
Conventional cyanide baths have 
employed salts of barium, strontium, 
calcium, and so on, as activators, 
and these salts produce insoluble 
compounds in the bath that are 
diflScuIt to remove from the heat- 
treated parts 

Although the salt bath is of the 
cyanide type, the case produced is 
a true carbuiized case, rather than 
a crou between a carburised and a 
nitrided case as is normally pro- 
duced in a cyanide bath. Activation 
of the bath with oacygeaa gas Is re- 
sponsible for this difference The 
same bath can be used for both 


carburizing and cyanidmg, serving 
the former purpose when operating 
with the gas activating agent, and 
the latter without the gas The salt 
melts at 1150 degrees, Fahrenheit, 
and works well withm the range of 
1300 to 1750 degrees, Fahrenheit 

When operated at 1700 degrees, 
Fahrenheit, a case of 0 015 inch is 
produced in the first hour, 0 010 ad- 
ditional the second hour, and 0 005 
inch more m each succeeding hour 
— FPP 

NYLON FAUCET WASHERS 

Last Longer, Function Beffer Than 
Those of Rubber, Fiber 

Dripping faucets may soon be a 
nuisance of the past, thanks to new 
mjection -molded nylon faucet wash- 
ers that offer a number of advan- 
tages over the traditional washers 
of natural and synthetic rubber or 
fiber 

The advantages of these nylon 
washers, that are being produced m 
eight diameters by Atlantic Plastics 
Inc , are readily seen when the 
properties of this particular plastics 
are set up against the operating 
conditions to which washer materials 
are subjected. 

1 Washers undergo constant in- 
termittent service in both hot and 
cold water, a condition that nylon 
is able to withstand because it ex- 
pands and contracts very little under 
thermal change 

2 Nylon’s toughness resists the 
cutting and wear to which washer 
material is subjected when forced 
against seats roughened by the ac- 
tion of mineral saMs 

3 Washers must withstand water 


pressure against smooth faucet seats 
Nylon's coefficient of friction well 
fills this requirement 

4 Nylon possesses the right bal- 
ance of flexibility and rigidity for a 
washer material, which must con- 
form to surface irregularities and 
permit hard foreign particles to Im- 
bed themselves m the washer rather 
than hold open the valve 

5 Continued exposure to elevated 
temperatures has been found to 
shorten the useful hfe of many rub- 
bers and thermosetting materials 
that have been used as washer ma- 
terial Nylon, however, does not 
suffer in this way, having a high 
he at- resistance wluch keeps it from* 
hardenmg when exposed to high 
temperatures — C A B 


RADIO GRILLS ASSEMBLED 

By Electrically Heated Dies On 
Standard Hydraulic Press 

P ROVioiNG a simple answer to the 
problem of obtaining high output 
1 ates with accurate control and ease 
of operation in the assembling of 
metal screens to plastics radio 
grills, standard hydraulic bench-type 
presses, as produced by the 
Colonial Broach Company, are m 
use at the plastics plant of the Ford 
Motor Company 

Currently produced are some 300 
grill assemblies per hour on three 
presses, equipped by Ford with spe- 
cial upper and lower dies The upper 
die, of cast iron with some 24 pro- 
jecting “fingers,” is electrically 
heated with a thermostatically con- 
trolled resistance coiL 
The metal screen is merely laid 
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over the plastics grill which la laid in 
the lower die The control lever is 
then thrown on the machine, cansmg 
the upper die to move down until 
the heated fingers have pressed the 
screen into the plastics to a depth 
of 1/16 of an inch. The heated fingers 
plasticize the grill at these pomts, 
so that the screen is well emb^ded 
The head is then retracted and the 
completed assembly removed, the 
plastics sohdifymg to hold the screen 
securely at the 24 pomts of attach- 
ment 

Important advantage of using a 
hydraulic press here is that the 
pressure is “cushioned,” protecting 
y the plastics against shock Also, the 
stroke of the machine is accurately 
controllable by means of the stand- 
ard adjustable stop on the press 

SYNTHETIC ESTERS 

Replace Natural Waxes In 
Many Applications 

Castor oil, whale oil, and palm leaf 
oil are the raw materials for a series 
of wax-like esters which are now 
produced in England and will soon 
be manufactured here 
Abril Corporation, maker of these 
synthetic waxes, now markets 32 
(Ufterent ones as standard items 
They vary m melting pomt (43 to 
285 degrees, Centigrade) , acid value, 
color, and other properties, thereby 
dupheatmg the whole range of nat- 
ural waxes They are soluble in 
petroleum solvents, msoluble in wa- 
ter, and compatible with all paraf- 
fin and vegetable waxes They can 
also be emulsified 
It is as components of wax pol- 
ishes that they expect to find their 
widest market Other applications 
are as ingredients in carbon-paper 
coatings, printmg inks, cosmetics, 
candles — m short, practically all wax 
uses 


Of partievdar mterest is the high- 
melting wax Melting considerably 
above the boilhag point of water, 
this wax may prove ideal in coating 
paper containers for hot beverages 
and foods — H C EJ 

SPRAY PATTERN 

Of Fuel fn/ection Nozzle Studied 
By High-Speed Photography 

Ultra high-speed photography us- 
ing stroboscopic light makes pos- 
sible the study of hitherto unknown 
fuel spray patterns of Injection 
nozzles in internal combustion 
engines by “stopping” the fuel par- 
ticles at any desired pomt Reveal- 
mg fuel spray characteristics, this 
technique being employed by the 
Texas Company permits petroleum 
technologists to determine whether 
spray patterns are correct for the 
most efficient combustion It is an- 
ticipated that by directly correlat- 
ing these patterns with the nozzle 
designs, more efficient and reliable 
engine performance can be achieved 
Already, in an analysis of aircraft 
engmes experiencing dilution and 
hard starting, this method has 
proved of value, determlnmg that 
these troubles were due to poor 
atomization, irregular fuel injection, 
and thus Incomplete combustion 
With the new data, it became pos- 
sible to make recommendations 
which assure improved combustion 
The fuel spray photographs can be 
taken m one to two millionths of a 
second With this very short ex- 
posure time, the rapidly movmg fuel 
spray can in effect be “stopped” at 
any point and considerable detail 
is revealed concerning the general 
shape of the spray and the direc- 
tion and distribution o/ the fuel 
particles The stroboscopic light is 
synchronized with the fuel pump 
and the flashing circuit is arranged 
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to permit either single or continu- 
ous shots These shots show tht 
spray pattern at any desired stage 
of its development from start to 
finish in this injection cycle 


SILVER NITRATE CRYSTALS 

Mass-Produced By a New 
Continuous Process 

Replacinq the old and picturesque 
— but slow — method of producing 
silver nitrate crystals by evapora- 
tion in open porcelam dishes, a new 
process produces crystals continu- 
ously, and dries them in a few min- 
utes 

As the first step of the new proc- 
ess, developed by Eastman Kodak 
Company, several pieces of silver, 
99 97 percent pure, are dissolved in 
nitric acid The resulting greenish 
liquid goes into storage tanks, from 
which the solution is pumped slowly 
into crystallizers In the crystal- 
lizers, lOOO-gallon stainless steel 
tanks, the liquid is constantly 
stirred by circulating pumps This 
stirring, and the constant addition 
of fresh silver nitrate solution re- 
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lutt In the formation and growth of 
silv^ nitrate crystals m the lower 
part of the tank. Soaking wet and 
resembling salt, the crystals then 
are drawn from the ta^ through 
a pipe and poured into perforated 
stainless steel baskets 

The baskets, contammg from 60 
to 70 pounds of crystals, are whirled, 
to drive off most of the moisture 

The crystals are then redissolved 
in distilled water, and agam they go 
through the same crystallizing steps 
After the wet crystals come from 
the crystallizers the second time 
and have been whirled until they 
are only slightly damp, they aie 
dumped mto a rotary ^ymg drum 

At the other end of the revolving 
drum the crystals, to be used largely 
by the photographic industry, pour 
out completely dry 

WELDiD NUTS 

Insure Solid and Accurafo 
Assembly of Car Frames 

Ingenious yet simple, a manufac-- 
turmg process which not only m- 
creases the security of attachment 
of automobile or truck bodies and 
steering gear assemblies to chassis 
frames, but also reduces manufac- 
turing cost and chances of inisaline- 
ment, consists of projection weldmg 
previously threaded nuts to frame 
side rails The nuts have four pro- 
jections formed on the attachment 
side of the head during the forging 
process To attach a nut to the 
frame, it is placed, with projections 
up, in the lower die of the platen of 
a Progressive Welder Company press 
welder The aide rail is slid along, 
until a registermg' hole in the chan- 
nel drops over the shoulder on the 
nut T^ upper platen is brought 
down, one shot of current is passed 
throuidi the electrodes, fusing the 
projections to the side rail, and the 
job is finished 

Advantages over the previous 
method of either arc weldmg oi 
mechanically attaching such nuts, 
are greater security of attachment, 
accurate alinement, and considei - 
able increase in output, particularly 
since nuts do not have to be re- 
tapped after welding 

SCRIW.TYPI TRANSMISSION 

Enables High-Speed Shifting 
Without Power Lag 

Ams TO shift into any one of four 
speeds in one second, and readily 
g^ptsUe to ^*push button" control, 
a new type of transmission was de* 
yeloped during the wai' for use with 
a multiple-speed high-altitude 
supercharger, and is now available 


for use m ground and marine trans- 
port, or in statioi)^y powerplants 
requiring quick changes m speed 
The transmission, having only 
half as many parts as present auto- 
matic types, may be shifted under 
any condition of speed or load, with- 
out the temporary Lag or loss of 
speed and power now encountered 
jii shifting with a conventional trans- 
mission The mechanism requires 
little or no adjustment for wear, 
shifts more easily, and automatically 
synchronizes gears before each shift 
In motor vehicles, it substantially 
reduces the tendency of wheels to 
spin on icy or slippery roads 
Known as a ‘‘screw shift” type, 
the transmission, developed by 
Curtiss- Wright Corpioration, has 
helical or spiral grooves cut in the 
mam shaft which is the center of th'* 
mechanism Action of the shift lever 
moves selector gears forward or 
backward along this spiral until they 
synchronize with the desired gear 
In this way there is a constant 
torque or twisting force on the drive 
shaft and all shifting is done m a 
straight forward or reverse motion, 
unlike the conventional "H” type 
shift 


WIRE CONVEYOR BELT 

Can Torn Sharp Corner*, Is 
Suitable as Cooling Line 

Able to turn corners without tip- 
pmg — describe a complete circle if 
need be — move a product uphill or 
down, or horizontally straight ahead, 
a steel grid conveyor belt has been 
designed for industrial process lines 


with special space requirements 
The new conveyor's open construc- 
tion permits the air circulation re- 
quired for cooling a light-weight 
product while In motion A section 
two feet wide weighs only three 
pounds per Imear foot and is made 
m bright, galvanized, tinned, or 
stainless steel wire as may be most 
desirable to meet special conditions 
in manufacturmg operations Thus 
the cooling belt lines of a baking 
plant, for example, may be designed 
to hug the walls, turn as many cor- 
ners as necessary, and to stack 
flights to ceiling heights with as 
hltle as ten inches between loaded 
faces There are no lubrication prob- 
lems and, because steel wire is used 
no difficulties result from fats, oils, 
greases, fumes, or heat Known as 
”Flex-Grid," this wire-built belt Is 
manufactured by Cyclone Fence Di- 
vision of American Steel and Wire 
Company 

Necessarily, Flex-Grid belts must 
be assembled to meet the needs of 
the mdividual user’s design, taking 
into consideration such problems as 
service life, speed of transfer, weight, 
power required to operate, And 
slippage As the belt is assembled 
from individual straight, stiff wires, 
it IS possible to compensate wear 
factors by replacing one or more 
links at a time — a simple and easy 
operation. 

The belt is made from nine-gage 
steel wire assembled on one half 
inch centers and is available in 
standard widths, from six inches to 
two feet, m straight lengths or 
curved sections Normal construc- 
tion involes lengths up to 40 feet 
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FLOW PRESSURE FANS 

Cfojmed Sturdy, Compact, 
And Effictant 

DcftioNCD for either vertical or hori- 
zontal operation, a new line of flow 
pressure fans are said to have high 
mechanical and static efficiency against 
wind and duct systems Compact in de- 
sign and sturdy m construction, these 
new fans, products of the Westuighouse 
Electric Corporation, feature also low 
weight, strai^t air flow, and simplified 
mountmg Sizes of these fans run from 
18 to 72 inches, with displacements of 
from 2000 to 115,000 cubic feet per 
minute 

Two basic types of these Axiflo Fans, 
as they are called, are available the 
straight-through tjrpe, or the conven- 
tional elbow type Both types can be 
had with either a three-bladed alumi- 
num wheel, or an eight-bladed steel 
wheel 


SLIDE PROJECTOR 

Casfs C/aar /mage on Screen in 
Partially Lighfed Room 

Enddig the need for a completely dark- 
ened room during the showing of slides 
or transparencies, a new slide pro- 
jector throws a clear Image on the 
screen even when the room is suffi- 
ciently well lighted to permit the audi- 
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ence to take notes Secret of the abil- 
ity of the Eastman Kodak Company b 
new Master Model Kodashde Projector 
to produce clear screen images under 
such conditions lies in the fact that the 
projector delivers more light to the 
screen than any other projector ever 
created for two by two inch slides and 
transparencies This is made possible 
through the use of a 1000- watt projec- 
tion lamp and extremely *‘fast’' lenses, 
coated with a microscopically thin 
layer of magnesium fluoride to increase 
light transmission 


SMALL DYNAMOMETER 

Measures Tension in 
Confined Areas 

T o MEASURE tension or forces m those 
“tighV' spots found in many types of 
mechanical assemblies, a miniature 
d 3 niamometer has been developed that 
IS said to be the smallest of its kind 
The case measures three inches in di- 
ameter, the instrument weighs but one 
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pound Available in 100, 250 and 500 
pound capacities, It has an unbreak- 
able lucite crystal and red maximum 
hand The dial of the instrument, prod- 
uct of W C Dfllon and Company, is 
black with etched silver numerals 


WELDED hand TRUCK 

Has BuiH-ln Lift Bar To 
Simplify Loading 

As ALL-wcu)Kp hand truck, featuring 
a special prybar which simplifias lifting 
and moving of heavy crates wei|^ 
only 60 pounda and is oonstrueted 
primarily of steel tubing Heavy duty, 
roller-bearing wheels, of as smsl! 
diameter as possible, are used oo die 
front end of the hand truck udtere 
the burden of load is balanced. 


and casters are used for the rear 
wheels 

The truck, known at the Whiting 
Wheeler, approadies a case posting 
flat on the floor wifli the '^prybar,” 
pointed toward the floor and It slips 
under the edge of the case with very 
little effort The prybar then Is pushed 
down with one foot, thus raising the 
case about an inch and a half with a 
lever ratio of 10 to 1 At the same time 
the handle of the truck is raised, m- 
creasing the lift, and permitting the 
edge of the case to go over the top 
of the front set of rollers At this 
point it IS necessary to give the truck 
only a quick thrust forward to com- 
plete the loading 

It is claimed that the forward move- 
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ment of the hand truck, a product of 
the Whitmg Engineering and Manufac- 
turmg Company, will not noticeably 
advance the crate, and consequently 
there is no necessity for backmg the 
crate up against a wall or other im- 
movable object The truck has a ca- 
pacity of 600 pounds 

OSCILLOSCOPE CAMERA 

Takes Still or Continuously Moving 
Film Record of Trace 

Equipped for mountmg atop standard 
laboratory oscilloscopes, a 35-mm cam- 
era, whic^ makes still or continuously 
moving film records, photographs high- 
speed phenomena, as well as very 
low-speed phenomena (too low for 
visual contmuity) It is also used foi 
quantitative studies of oscilloscope 
traces for record purposes, and for 
tests usmg new multiple-beam tubes 
It is said that by using the sweep cir- 
cuit of the oscilloscope in conjunction 
with the variable speed drive, the 
speed of the trace photographed is 
limited only by the writing speed of 
the oscilloscope itself By adjusting the 
speed of the film, the camera records 
each successive sweep across the film 
without the use of a Gutter If desired, 
the moving film can be used as the 
sweep, giving a continuous recording 
along the film The film rate is oon- 
tmuously adjustable from one inch 
per minute to 3600 inches per minute 
(or five feet a second) 

Contmuously variable osdlloecope 
photography is the type moet desirable 
for many applications, but provision 
is made for single exposures by a 
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shutter with speeds of one second to 
1/400 of a second Its frame size can be 
adjusted up to double 35-mm size A 
positive interlock keeps the shutter 
open for continuous recordings 

For continuous strip photography, the 
rate of him movement u governed by 
an electronic control giving a speed 
variation of 60 to 1, continuously ad- 
justable throughout this range by means 
of a calibrated dial A clutch is pro- 
vided on the camera for an additional 
60 to 1 gear ratio T^iis clutch, which 
may be shifted while the camera is 
photographing, is operated by a simple 
push-pull knob Thus it is possible to 
have the camera running, for example, 
at 60 inches per minute, and, by means 
of the clutch, shift it immediately to 
60 mches per second 

The Oscillo-Record Camera, as it is 
called, takes standard 100-foot rolls (a 
satisfactory length for most applica- 
tions) of 35-mm film, or film in stand- 
ard 400-foot or lOOO-foot magazines 
With the 100-foot rolls, the camera 
operates from 20 seconds at the maxi- 
mum speed, to 20 hours at the mini- 
mum A footage indicator shows the 
number of feet film exposed 

As a solution to the problem of 
mounting which has hitherto handi- 
capped the use of a camera with an 
oscilloscope, this camera, manufactured 
by the Fairchild Camera and Instru- 
ment Corporation, is easily set up on 
top of the scope, out of the way of the 
controls, with a simple mounting ar- 
rangement which also automatically in- 
sures correct focus Provision Is also 
made for tripod mounting The unit is 
designed to fit five-mch ray tubes, and 
an adapter is available for three-inch 
tubes The operator may view the 
readings of the scope whiJe they are 
being photographed for permanent 
record 

Provision is made for recording on 
the film any hand-written data, by 
means of an illuminated card supplied 
with the camera Thus, the data be- 
comes a permanent part of the film 
reoord, and danger of loss or mixup 
is obviated 

SCRIW ANCHOR 

Of P/eofacf Plasfics Holds Screw 
Firmly tn Stone or Plaster 

Sacrurmio the anchoring of screws 
in such materials as plaster, brick, 
■tone, concrete, glass, and so on, a new 


type of plastics screw anchor may be 
us^ with either wood or lag screws 
Overlapping internal and external slits 
along the length of the anchors result 
in a “concertina-t 3 rpe” expansion which 
develops holding power far beyond the 
requirements of most applications 

The anchor is sbghtly larger than 
the hole mto which it is to be Inserted 
Thus, when it is forced mto the hole, 
those “concertina” sbts compress, when 
the screw is driven Into the anchor, 
the sbts expand, firmly holding the 
screw in the hole Produced by Holub 
Industries, Inc , the anchors are avail- 
able m seven common sizes and In 
various lengths 

The plastics of which the anchor is 
made has great impact and tensile 
strength, and is unaffected by weather, 
water, or acid It will withstand tem- 
peratures from 78 degrees below zero, 
to 180 degrees above zero, Fahrenheit, 
and has good electrical insulating prop- 
erties 

PLANT LAY-OUT TEMPLATES 

Of Acrylic, Serve os Negatives m 
Blue^pnnttng Arrangemenf 

P ROVIDING permanent facsimilies, ac- 
curately scaled, of machines and equip- 
ment, new acrylic templates for plant 
lay-out are made from sheet-PIexi- 
glas, one surface of which is coated 
with a photosensitive emulsion Scaled 
dtawings of machinery and equipment 
are reproduced os negatives on this 
emulsion Then, by carefully cutting 
the plastics around the outline of 
the reproduced drawings, accurately 
scaled templates arc produced, on 
whose under-sides are diagrams m 
negative of the machines which they 
represent 

These templates are used in con- 
junction with a thin, transparent plas- 


tics mat which is ruled oil into quarter- 
Inc^ squares (ead) square represent- 
ing one square foot) On this mat the 
outlines of the plant area, along with 
locations of conduits, traffic aisles, tool 
cribs, material bins, and so on, are 
drawn with grease pencil 

To make a blue-print of a proposed 
or final lay-out, a smooth magnetic- 
metal sheet is overlaid with a special 
printing paper On top of this is placed 
the mat representing the plant area 
The templates of machines and equip- 
ment are then set on the mat The at- 
traction for the metal plate of small, 
circular Alnico permanent magnets 
fixed to each template, hold the tem- 
plate securely in any desired position 

According to the overall size of the 
lay-out one or more quad-lamps with 
rcfiectors are used to expose the paper 
Development of the pattern is accom- 
plished in about three minutes over an 
ammonia vaporizer The resulting print 
shows, in blue on white, a positive re- 
production of each piece of machinery 
and of the other fioor-plan details, 
super-imposed upon the scaled floor 
area 

This set-up, developed by John Hill 
Layouts, can conveniently accommo- 
date more than 40,000 square feet of 
floor area to the quarter-inch scale 

CARTON MARKER 

Feofures High Rate of Speed 
And Simple Operation 

Autoscatically imprinting flat-folding 
cartons with code-dates, control num- 
bers, or any similar data, a new coding 
machine is said to mark as many as 
4500 cartons per hour Called the Car- 
toncoda, this machine is adjustable to 
accommodate a wide range of carton 
Sizes, and requires no skill to operate 
The operator simply loads unmarked 



SCIB4nPIC AMERICAN 


DECEMBER 1947 


271 


cutwif onto th« infMd nugirint, wfaiqh 
acoommodatM a atack 12 Izidiea hi|^ 
Each carton ia fed to a conveyor belt 
which carries it to dM marking statlonB 
where die code la imprinted Then the 
marked cartcm ia deposited on a return 
conveyor belt which leaves the carton 
within easy readi of the machine op- 
erator 

This machine, which ia a develop- 
ment of Adloph Gottscho, Inc, uses 
ribbed-base rubber marking dies which 
are easily changed when a new imprint 
IS wanted The unit ia small and com- 
pact, occupying a floor apace only 18 
by 40 inches It is powered by a V 4 
horsepower motor curating on 110 - 
volt, 60 cycle a c 


INTERNAL PIPE WRENCH 

Sturdily Built, Removes Broken 
Pipm or C/ose Nrpp/es 

OiAiMBD to have sufficient strength to 
strip a thread without losing its gnp, 
a new type of internal pipe wrench 
ia designed for quick and easy removal 
of broken pipe, close nipples, and gate 
and globe valve seats It consists of a 
screw-type mandrel that forces out- 
ward three gripping dogs until they 
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bite firmly into the inside of the pipe 
Then, with the application of any stand- 
ard wrench, the pipe or nipple is quick- 
ly turned loose and removed 
Marketed as the B and D Internal 
Wrench, it is designed for speeding up 
and simplifying maintenance work 
wherever pipe is used It may be used 
on nickel, chrome, or brass fittings The 
gripping dogs are made of hardened 
tool steel and body is high tensile steel 
alloy 

THERMAL LIMIT SWITCH 

With Wide Control Rango Ofyorates 
Under Severe Conditions 

Oivnra warning when excessive tem- 
peratures are reached in automotive 
gear boxea, railway journal boxes, or 
other similar tmlts, a new thermal con- 
trtd and limit switch is easily installed 
The switch serves also as an indicator 
of high or low temperature in fluids 

an 
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under pressure, or of temperatures of 
static fluids, such as oil In crank cases 
and water in cylinder blocks, or of ex- 
haust stack temperatures Its thermal 
control range lies between —60 de- 
grees and H-600 degrees, Fahrenheit, 
and its amplitude of operation is plus 
or minus 3 degrees, Fahrenheit The 
device, called Plug-Stat, operates on 
28 volts, two amperes, either a c or 
D c , and IS available with either nor- 
mally open or normally closed circuit 
Manufactured by Control Products Inc , 
the switch weighs 67 ounce and is 
hermetically sealed It is said to be 
the smallest thermal limit switch now 
in production, and is designed to op- 
erate under conditions of severe vibra- 
tion, dirt, and abuse 

DIELECTRIC HEATING TUBE 

Features Rugged Construction 
And Easy Installation 

Developcd for industrial heating ap- 
plications, a 2500-WBtt oscillating tube 
is designed for use m dielectric heat- 
ing of plastics preforms, electromc 
bonding or gluing of laminated ply- 
wood, and sealing of plastics materials 
such as synthetic rubber and cellulose 
acetate Two tubw^ 1 ^ a coupled cir- 
cuit will give a pbwer output of four 
and one half to five kilowatts at fre- 
quencies up to 50 megacycles. 

Radial cooling fins with large sur- 
face areas and unrestricted air flow 
combme to provide highly efficient 
forced- air cooling of the anode The 
minimum air flow for cooling the tube, 
designated type 7C25, is 150 cubic feet 
per minute Ruggedly conshucted, with 
flexible leads allowing safe and easy 
installation, these tubes, developed by 
the Federal Telephone and Radio Cor- 
poration, have a maximum plate volt- 
age of 4500 volts With a thorlated 
tungsten filament the tube operates 
with a filament voltage of 11 volts and 
current of 27^ amperes The tube 
measures three and one half inches in 
diameter and seven inches in hel^t 
with flexible tube leads six inches in 
length 

POCKET SIGNAL GENERATOR 

Has Wide Frequency Range Output 
To Speed Radio Servicing 

P BODUcufo radio, intermediate, and 
audio frequencies (from approximately 
2500 cycles throu^ 20 megacycles) si- 
multaneouriy, a pocket-size signal 


generator la said to perform the neces- 
sary functions of large, hl^-priced 
generators, and to speed up ra^ serv- 
icing routines 

Working on 110 volte, either or 
DC, the Signalette, as the device is 
called, has an output whidi is modu- 
lated by 60 cycle supply vAsen vmed on 
A c line, the modulation is not present 
when used on dx 8 \q>ply Checking 
receiver sensitivity, alining inter- 
mediate frequency stage, alining radio 
frequency stage, peaking auto radio 
antenna, checking auto radio shielding, 
locating breaks in concealed wire, 
checking audio amplifier gain, and 
localizing trouble m receivers (signal 
tracing) are among the instrument's 
functions 

Approximately SVa inches long, 
Inches in diameter, and weighmg only 
nme ounces, the instrument has an ad- 
justable output attenuator and is 
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completely isolated from power source 
for use m testing a c -d c type receiv- 
ers 

TTie signal generator, product of 
CUppart Instiniment Laboratory, Inc,, 
uses a hmdamental frequency of ap- 
proximately 2500 cycles, with a sepa- 
ration of 25 kilocycles per second 
between successive harmonics When 
the multivibrator output is listened to 
on the loudspeaker of a receiver under 
test, the successive harmonics tend to 
blend together into a contmuoua harsh, 
raspy tone, which can be easily identi- 
fied 


PIPE CUTTING MACHINE 

Aufomaftcally Cuts Precision 
lengths at High Speed 

High psoductiow and accuracy of cut 
lengths of pipe and tubing are claimed 
as the features of a new, fully auto- 
matic cut-off machine The work is fed 
to the machine by motor driv«i rolls 
through a hollow spindle, and against 
an adjustable receding target st^ A 
rotating head automatically cuts the 
woric to required length producing a 
square face and holding end-to-end 
dimensions within a few thousandths 
of an indi of requirements The head 


DECEMBER 1947 • SOENTIFIC AMERICAN 





0«te ap to 1M0 plMtt tf plpt p«r h«ir 


is tooled to produce a clean cut with a 
minimimi of burrs raised 

Production of up to 1500 pieces per 
hour is possible^ depending on com- 
position of the stock, wall thickness, 
and diameter The fast operation of 
this machme is due to the rapid con- 
tinuous machine cycle Once the 
machine is started, the operation is con- 
tinuous Until ths machine runs out 
0 ^ stock The time to complete an en- 
tire machine cycle is only one and one 
half seconds 

Fully automatic, the machine, pro- 
duced by the Pines Engineering Com- 
pany, Inc^ is designed for general 
duty, and is quickly adjusted to produce 
cut-off pieces to suit length and diam- 
eter requirements The spmdle inserts 
and collets may be changed in a few 
minutes, and the tool holders permit 
rapid adjustment to meet conditions of 
diameter Either parting tool bits or 
rotary cut-off dislu may be employed 
dependmg on the job 

Uncut stock may be manually placed 
on the feed rolls or a power driven 
conveyor with selector may be fur- 
nished to supply the feed rolls direct 
from storage rails One operator can 
attend several machines 

HYDRAULIC FOOT PUMP 

Smalt and l^tghf-Weighf, Exerts 
Pressure of 1500 Pounds 

OoMPACT and small, a new hght- 
wcight hydraulic foot pump has a us- 
able oil capacity of 15 cubic inches, and 
a working pressure of up to 1500 pounds 
per square mch The oil is contained in 
a sealed reservoir requiring no vent, 
thus allowmg the pump, produced by 
the Lyon-Raymond Corporation, to be 
mounted in an offset position if desired 
The pedal return spring is built inside 
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the pump body, and the release is con- 
trolled by sillily raising the single 
pump pedal Total weight of the pump 
is only 13^ pounds 


WELD CLEANING HAMMER 

Has Five-Segment HeacF for Equal 
Impact Over Unoven Surfoco 

Saip to give cleaner welds, faster 
cleaning time, and greater all-around 
efficiency than the common single - 
head slag hammer, a new weld cleaning 
hammer works on an entu*ely new prin- 
ciple Five separate pick-pomted ham- 
mer heads— each free to slide % inch 
— are mounted on a single hammer 
handle When a blow is struck, each of 
the five head segments strikes with 
equal impact at five different points, 
regardless of surface contour These 
freersliding head segments actually 
wrap the force of a blow around a 
convex weld bead or follow the contour 
of o concave weld fillet or the irregular 
surface of the hard-to-reach crevices 
such as are found in weld bead craters 
and deep groove multi-pass welds 
The head segments are of tool steel, 
hardened and tempered throughout 
They can be resharpened on a grinding 
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wheel in the same manner as an ordi- 
nary chisel The shank is of % Inch hard 
drawn mild steel Both head segments 
and shank are plated with cadmium to 
retard rusting and to keep weld splat- 
ter from fusing to these parts The ex- 
Ua-long hickory handle of this tool, 
called the Multi-Pic by its manufac- 
turer, the Bernard Welding Equipment 
Company, assures perfect balance and 
insulation against shock The handle is 
fitted with a lock-pin to prevent tum- 
wa under heavy usage 


PHOTOELECTRIC RELAY 

Operofos Over Long Distances In 
Spite of Rain, Fog, or Snow 

Even when operated at distances up 
to 1000 feet, a new photoelectric relay 
and light source operating on the modu- 
lated U^t principle has sufficient sen- 
sitivity to prcYent false operation due 



Simplify 
Pneisian Work 

It IS more thon the dependable occora- 
cy of South Bend Precision Lathes that 
mokes precision work easier A wide 
variety of exacting operations become 
routine — and with a minimum of set-up 
time — os a result of their versatility 
Conveniently placed, easy-acting con- 
trols moke machine handling effortless 
The operotor's attention is on the work 
instead of the lathe Regardless of 
whether it s precision toolroom work or 
production work, you'll find that South 
Bend Precision Lathes will help simplify It. 

WKITI rOK CATALOO 
South S«nd Loth*, with 
9 10 13 U'/i 16 

arid 16/34 iwingf ar« 
avollobi* Sp*«ify bix* In 
which you or# lnf#r«it«d 
PricoB ilort at $143 fob 
loctory Tim# payment 
r#rm» con b# orrangob — 

23% down bolonc# tn 
)3 menlhly jOOymontBt 
rnodorot# flnonc# chorg# 



SOUTH BTND LATHE WORKS 


iwlM/ag t#rf*r l«f&#f S/#c# 1904 
4SI lAST MADISON STgltT 
SOUTH BIND aa, INDIANA 
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With DI-ACRO 
BENDERS.... 

Tbe D1 ACRO Bender makes perfectly 
centered eyes from rod or itrip stock at 
high hourly productiofi rates 
eye ana centering bend 
are formed with one opera 
tiun Any sire eye may be 
formed within capacity of 
l>cnder and ductile limits of 
material 


^ Dr ACRO 

■ KNOCK 

■ No. 1 



PfmiAmL 

CENnRED 

EYE 

(Bendinq 


DX AOBO PreoUlon BentUiic Is 
aocurata to 001' for dupUoatsd 
parts DX ACRO Benders bend 
angle, channel rod tubing wire 
moulding sulp stock, etc 
Mach i n al are easily adjustable 
for Blmpla compound and re- 
Toraa twoda of Tarying radii 

“Die ACK RO ' 




Sond for Colsdof 
DIX > LB88 DUPLI 
CATXNQ showing many 
kinds of die lees 

duplloaUog produced 
with Dl.AttmO Bend 
era Brakes Sbeaxs 
Notobers Rod Partars 
Punches ^ 

547 EIGHTH AVENUE 
LAKE CITY MINNESOTA 



liiiineiliiitf delivery . . . - , 

3 and 4 inch PORTABLE/ REFRACTORS 


riRST QUALITY DOUBLE OBJEaiVE LENS, 
LOW POWER FINDER with CROSSHAIRS, 
STAR DtAOONAKor prlsmotk Invartar 
for larrattiol work), RACK AND 
PINION FOCUSING, 5 FOOT 
HARD MAPLE TRIPOD, 
ALUMINUM TUBE 

3 INCH COMPLETE WITH 45, 

90, ISO POWER EYEPIECES 

$325 

lOMPLETE 
POWH C 

M35 

Prltas sublaet to cha 


4 INCH COMPLETE WITH 40, 
J3a 240 POWER EYEPIECES 



Obfeetlve tensas ore preelilon ground of the 
very highest quality crown and Rlnt' optical 
gloss, ond corrected for chromotlc ond 
spherical oberratlons Doth Instruments re 
veal detoHs os found on Mors, Jupiter ond 
Soturnwith unusual richness and brilliance 
These and other porlobie reflecting ond re 
frocting types ore available Immediately 
descriptive folders sent on request Inquirlei 
On permanently mounted instruments for col 
lego ond privoto observatories ore Invited 


With o littia »para flma— with no flnandot outtay you k 
toko cara of NEW ONE YEAR tubscrtptlons for SCIENTIFIC AMERICAN ond olio for now ond 
ranawol wbacrlptlona for ofhar pubUcotlona. 

Thtrt oro probably hundroda of homot within o ono mlto rodlua of yeura, In which this 
mogozina ond othar popular pubitcotlena ora raod ragulorfy Thai# mogoaino raodart prafar 
to pfoet fhatr aubscrlptloni through o rallobla locol mogozino farvlot 

Whan you fftscovar how aoay ond prefitobla It la to ottobDah o notghberhobd svbecrtptlon 
•orvica, you will wont to ftort writing your own pay<hacka, Thii coupon Wui bring you 
complafw datolls without coat or obllgotlon 


INDEPENDENT AGENCY DIVISION 

Room 1301, 250 Pork Avanua, NawYorh, 17, N Y 

Without coat or obllgotlon, plaoaa tall ma how to atort o natghborhood nwgoztna Subacriptton 
Sarvlaa. 



ADOfISS — - . ■ 


ronomcii,. 


JONI Nib__JirATI- 


to ram, fog, or snowfall Applications 
mclude tra^ control, counting and 
limiting, and protection of resbicted 
locations 

The light source contaixis a lamp, 
transformer, and motor-driven slotted 
disk which interrupts, or modulates, 
the light beam at about 900 cycles per 
second The photoelectric relay, a prod- 
uct of the General Electric Company, 
has a tuned circuit which allows the 
relay to be responsive only to a light 
beam modulated at this frequency It 
is not sensitive to changes in natural 
or artificial illumination The light 
source has an infra-red filter which 
removes most of the visible light from 
the beam 


SOAP DISPENSER 

Operafes Automatically Whan Hands 
Break Beam of bghf 

P ouRiKG soap automatically mto hands 
as they are brought beneath the spout, 
a liquid soap dispenser is especially 
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well suited for use m hospitals and aid 
stations Operating by means of a pho- 
toelectric relay, the dispenser has no 
valves or handles to be worked Hands 
placed beneath the spout interrupt a 
light beam, activatmg the relay which 
controls the pouring mechanism The 
How of soap ceases as the hands are 
withdrawn 

The unit, manufactured by E J 
Scarry and Company, measures 8Vii by 
7V4 by 18 mches, and operates on a 
regular llO-volt, 60 cycle power Ime 


SOLDER KEDER 

Affaches fo S/andard So/dering 
Iron to Free One Hand 

Clamping on to any standard electric 
soldering iron, a device which smoothly 
feeds solder at the touch of the finger- 
tip, frees one hand to manipulate parts, 
pliers, or screw driver By feeding the 
proper amount of solder at the right 
time and place, the Solder-Idatlc, bs 
the device is called, eliminates molten 
solder drippage, improving quality of 
workmanship, and enables the operator 
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to do a batter job in crowded spots or 
awkward positions 

Solder m short lengths, in small coils, 
or fed from a spool as large as 25 
pounds can be handled by the new 
attachment, product of the Nelpin 
Manufacturing Company It takes solder 
from 1/16 to 3/16 inch in diameter, and 
feeds up to 3/16 inch per stroke Screw 
adjustment of the stainless steel nozzle 
guides solder where it is needed, re- 
gardless of the size or shape of the par- 
ticular soldering tip being used 


SAFETY POWER CABLE 

Non-Sparkmg tn Short Circuit to 
Lower AH/ne Explosion Danger 

T o AiP in the prevention of coal mine 
explosions, a new cable that will not 
spark when short circuited has been 
developed by electrical engineers The 
new feature of the cable is a fine 
strand of copper wire embedded be- 
tween the inner and outer layers of 
insulation In the event of damage to 
the insulation the fine wire catches 
incipient current leakage before an 
arc can occur, and carries it to a sen- 
sitive circuit breaker which cuts off 
the power 

The cable was developed jointly by 
engineers of United States Rubber 
Company and Leonard Wilson of Ken- 
ilworth Mines It is expected to elimi- 
nate a common source of danger in 
coal zninea This type of cable is used 
to carry power to heavy equipment 
employed in digging and transporting 
coal The cable, trailing on the ground, 
is in constant danger of being dam- 
aged 

TEMPERATURE RECORDER 

Is Small, Light Weight, and 
Shock-Hesistant 

Intended for use in the many applica- 
tions where an easily portable tem- 
perature recording instrument is 
necessary, a miniature shock-proof 
temperature recorder is particxilarly 
suitable for use in trucks, railroad cars, 
and airplanes in transit, as well as In 
other (^rations where vibration is en- 
countered Because of its small size and 
portabibty, it is also useful for check- 
ing refrigerating, heating, and air-oon- 
dltioning equipment The instrument 
is available in two forms the smgle- 
pen recording thermometer for record- 
ing temperature only, and the two-pen 
temperature and time-operation re- 
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corder, which charts the running time 
of refrigeration motew fen* example, 
in addition to recording temperature 
Simplicity of design and construction 
ensures accuracy m recording A spe- 
cial transparent, unbreakable plastics 
front permits full view of entire chart 
and pen-arm Pen-arm is “jiggle- 
proof,” and thus temperature record 
IS unaffected by i^ibration The instru- 
ment, developed by the C J Tagliabue 
Manufacturing Company, is available 
in models to operate in a wide variety 
of ranges Chart drive is a seven -day 
spring- propelled mechanism with 
charts of 24- or 72-hour duration 
Each recorder is enclosed m an alumi- 
num case and the overall dimensions 
'ire 5% inches square, 4Vi inches deep, 
and total weight is less than 3^/^ pounds 


FENCE TOOL ^ 

Combines Hammer, Ripper, 
and Pair of Pliers 

Eliminating the inconvenience of car- 
rying a heavy bag of tools through the 
fields a light, compact implement Is no 
larger than a small hammer, yet it 
splices, cuts, and stretches wires, and 
pulls nails and staples It is a combma- 
tion hammer, ripper, and pair of pliers 
Easier to use than ordinary fence tools, 
the manufacturer, the Hercules Forge 



Corporation, also claim| that it does a 
neater, stronger, and more permanent 
job than heretofore possible 
In appearance, the Fence Master, as 
it is called, is much like a combination 
claw hammer and pair of pliers It 
IS made of heat treated, drop forged 
chrome -molybdenum steel Finish Is 
nickel plate, weight is pounds, 

length 10 V 4 inches, width at hammer 
and claw end, 5% inches 

FLY ASH COLLECTOR 

Of Aluminum Tubing Features Small 
Diameter For High Efficiency 

DEPARTURE from Conventional tubu- 
lar-type dust collectors, a new unit 
uses a cast aluminum tube only three 
inches in diameter As a result, effi- 
ciency is high because of increased 
centrifugal forces Small diameter and 
flush inlets of this unit, product of the 
Aerotec Corporation, permit closer 
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WE m MAKE A 
MIRROR SURFACE OF 
ALMOST ANY METAL! 

Experience gained over the past 
ten years enables us to advise 
you intelltgently regarding spe- 
cial mirror problems Most of 
our customers find that our 
regular CHROLUMINUM, 
DUOLUX, and RHODIUM 
mirrors are precisely adapted 
for their purposes But if you 
have in mind a problem in- 
volving the possible use of thin 
metallic films, get in touch with 
EVAPORATED at ITHACA 

Descriptive folder on request 


High vtfcKHm chambers are used in 
the prmiuetton of our mirrors 
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Todtijt war worries hare been succeeded 
bf ftn atomic turmoil* Far»^reachiag 
chaoses hare always followed wars^ 
and ^ man who has kept pace always 
comes out on top* 

Come what may, one need is nerer 
completely filled— the need for compe- 
tent ezecudTea to direct business and 
industry In tumultuous times like those 
of today, this demand multiplies Right 
now, t^ outlook for ambitious men it 
brighter than ever before— if they have 
the training to take advantage of op- 
portunities 

The training needed is not narrowly 
specialized, but goes broad and deep, 
probing the basic prinaples that underly 
ail business It provides the knowledge 
that enables men to direct the aaiviues 
of others not in one department or one 
kind of business, but in st$y business It 
supplies the "know how’* that enables 
top executives to manage amy business 

flow to get such executive training 


Takes monAs instead of years 

This knowledge takes years to acquire 
by ordinary methods Through Institute 
training, the process is concentrated and 
thus finished in a matter of months It 
does not interfere with a man’s present 
position, being taken at home, during 
spare hours More than 430,000 men 
have subscribed, many call it "a turning 
point in their livea.’^ 

Many prominent contributors 

One remaon why ibe Institute Course is 
so basic, thorough and scientific is found 
in Its list of prominent contributors 
Among them ace such men as Thomas 
J Watson, President, International Busi 
ness Machinea C6rp , Frederick W 
Pickard,* Vice Pieaident and Dircaor, 
E. I du Pont de Nemours & Co , Clifton 
Slusser, Vice President, Goodyear Tire 
& Rubber Co , and Herman SteJnkraus, 
President, Bridgeport Brass Company 


Training of this kind is provided by the 
Modern Business Course and Service of 
the Alexander Hamilton Institute The 
Course covers the four major funaioos 
of business— Production, Marketing, Fi- 
nance and Accounting It turns out not 
accountants, or salesmen or producuon 
men, but 0 X 0 cmtiptsi 


Fill in and mail this 
coupon today, and a 
/r90 copy oi “Forging 
Ahead in Business” 
will be mailed to you. 



“Forghig JUiead in Bumness*'-FREEI 

You can regd the Instltifte’s stimulating 
story in the 64-page booklet “Forging 
Ahead in Business’* Convenient, time- 
saving, It is offered without cost or obli- 
gation Simply fill in and mail the coupon* 


KANDER HAMarON INSTITUTE 
WPC.5S. 71 W««t23cdSc. 
ewYork 10, NY 
Ifl Cuuda 34 WsUlaatott SttMC, Wait. 
Toronto l.Ont 

Please mail me, withowt cost. • copy of 

Name ** • 

Finn Name 
Btuiocea Addreai 
Poaicloa 

Hoom Address * 


Alexander Hamilton Institute 



Oely tlirM iMlm !■ dfaweler 


spacing of the tubes, and reduce eddy 
currents normally present with pro- 
truding wmg-type inlets 
An interesting side light on a similar 
Aerotec tube, is the fact that it serves 
as the fly ash eliminator between com- 
bustor and turbine in the latest de- 
velopments of gas turbines for locomo- 
tives As a result of this performance, 
tests were run to determine the re- 
sistance of the cast aluminum tubes, 
developed in co-operation with the 
Aluminum Company of America, to 
fly a^, compared to steel and caat 
iron tul^, with a view toward power- 
plant application! Surprisingly, the 
alummum tube was colnparable to cast 
iron on identical abrasive tests This 
lighter tube, a permanent-mold cast- 
ing, is produced to closer tolerances 
than any other method will permit 


FEED-TRAVERSE DRIVE 

Afforc^s Sfepless Speeds 
With Close Control 

Composed of an a c traverse motor 
and a D c feed motor packaged into one 
unit, a new feed-traverse drive for 
machme tools has been developed by 



Drive HRit iRitalled m oeMbliatlM drill- 
iHg, nllliRCf tappiRg, aid barlag auaMaa 


General Electric engineers The new 
drive is completely factory assembled, 
and produces a wide range of stepless 
feed and traverse speeds with close 
speed control Two developmental units 
have been applied to machines, and 
surveys are now being made to deter- 
mine other important applications Both 
motors in the unit drive into a differ- 
ential gear which has a single output 
shaft 

Individual mounting of the parts is 
not necessary, since the cOJni>onent 
parts are all assembled as a unit at 
the factory To install, the gear end of 
the xmit is simply mounted on the ma- 
chine to be driven. The tmlt can be 
easily inspected and oiled without re- 
moving it from the driven machine 
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Control tor th« moton la atandard and 
it ma 7 ba mountad wbmwrmt ooo- 
wilaAt. 

On tha davalopmental unlta, a tra- 
varaa apaad of 405 ravoluUona par 
minuta waa providad, and a feed ap^ 
range of 63 to 63 revolution! per min- 
ute Feed speed ranges of 20 to 1 or 
greater can easily be provided 


RIVERSB ILECTROPLATING 

Forms Beffar Disfnbufed Coat 
Of Greater Density 

R EDUCING polishing costs as well as 
providing an electro-deposit of great 
smoothness, increased density, and de- 
creased porosity, a process for electro- 
plating involves a periodic reverse 
plating cycle in which the plating cur- 
rent 18 reversed briefly at short in- 
tervals Better plate distribution and 
thicker than normal deposits are ob- 
tained at higher current densities than 
are used In conventional processes 

Laboratory study has shown that ex- 
cellent results may be obtained with 
high-speed copper cyanide baths using 
a flve-second plating to one-second 
depleting cycle However, in commer- 
cial practice if has been i^own that a 
20 to 4 second cycle, as well as cycles 
intermediate between this and the 5 
to 1 second cycle, are quite satisfactory 
The PR Process, which is an engineer- 
ing development of the Westmghouse 
Electric Corporation, has also been 
fotmd to have advantages when applied 
to the Hanaon-Van Winkle-Munnmg 
Amine Copper Process to the extent I 
that higher current densities may be I 
used and improved deposits may be 
obtained Early experimental work in- 
dicates that the process is also applicable 
to acid baths such as the conventional 
nickel baths 

Equipment manufactured by the 
Hanwn-Van Winkle-Munning Com- 
pany which is available at the present 
time for use in periodic reverse plating 
consists of an electronic time -contactor 
unit capable of handling up to 50 am- 
peres with a range of a fraction of one 
second to 25 seconds for each portion 
(anodic and cathodic) of the time cycle 


BINOCULAR MICROSCOPE 

Affords Tbree-Dimensiono/ Vision 
For Minute Industrial Tasks 

K^aonitying objects m their normal 
three dimensions, a new Industrial 
microscope is the outgrowth of experi- 
ence gained in World War n when a 
special typo of microacope was needed 
to perform many precise operations, 
such as the drilling of microscopic 
holes in Diesel engine fuel injection 
jets, the assembly of miniature radio 
and radar tubes, and the production of 
hundreds of other top priority war 
mater^ds 

As industrial microscopes were not 
available to meet the urgent derpand, 
it became necessary to convert for war 
production work a binocular stereo- 
scopic microscope developed by Ameri- 
can Optical Company for mescal and 



biological use Very shortly this type 
of microscope became one of the 
scarcest of all optical instruments, and 
carried one of the highest priorities 
In many operations, special fittings 
had to be designed to utilize the micro- 
scope, but there was no time during 
the hectic war days to redesign the 
instrument for mdustrial operations 
The new industrial microscope, how- 
ever, IS specially designed and built to 
expedite numerous operations where 
mmute details must be closely ob- 
served Work can easily be performed 


undar the toatnimont baoauM the mag - 
fanage ia emn right oida iq> and 
not inverted, while the optical system 
with converging objectives, adiromati- 
cally corrected, clearly shows length, 
wi<^ end depth with enhanced per- 
spective 

The microscope^s two eyepieces are 
also mounted according to the normal 
convergence of the eyes for close work, 
are adjustable, reducing eyestrain 
when the instrument is used for long 
periods of time 

The instrument can be used conven- 
tionally or bolted to a machine through 
a hole provided in the base It may 
also be attached to specially designed 
brackets on machines 


ROTARY HAND PUMP 

Measures and Dispenses Liquid at 
Rate of 10 Gaf/ons Per Minute 

Built with a meter registering eight 
gallons, and equipped with a 9999 gal- 
lon totalizer, a new rotary hand pump 
15 intended for fuelmg or dispensing 
liquids up to 10,000 SSU viscosity 
The unit, manufactured by Bowser, 
Inc , mcludes a 40-mch suction pipe 
with bung attachment, an eight-inch 
oil-resistant discharge hose, and an 
aluminum nozzle The 10-gallon-per- 
mmute pump also features an alumi- 
num rotor, graphite -carbon vanes, 
cadmium plated packmg nut, and 
stainless steel springs 


ASTRONOMICAL OBJECTIVES 



€MO ship from irock quality aMronotnical objactivai 
with th« followins fMturaai 

1 Suparior optical dcsigo utllldnj a largar aJr aopara 
non Color corrected on C and F end hand corrocted 
on ipacing to reduce redduela to e minimum. Com 
placcly freed of coma 

2 Glaat atr tarfacei magnatium fluorkia coatad in- 
craaiing light transmiMion approximately 10 par cant 
i Quality optical gU*i praciiion annealed and held 
to one ring leftt plate mat^ 

4 Call made to praciaion tolerancca and suitably 
coated to prevent stray light reSectiont Bach call an 
graved with effective focal length and aenal number 

Theta objectives are supplied at follows i 


3" CA 

45" BFL 

A 62 00 

4" CA 

60" BFL 

#138 00 

6" CA. 

90" BFL 

MM 00 


Theaa objeedvea sra told with cells end rigidly tasted 
on star diffraction patterns and resolving power before 
being aold 


ORTHOSCOPIC 


OCULARS 


We have in stock for unmedlate delivery the best 
eyepiece ever produced for astronomicel and sclen 
t^c work with the following characteristics i 

1 routselement deatgn giving a flat, beautifully 
corrected field of 50* covering more than 16o per 
cent of the area of the conventional Ramsden for 
the same power This eyepiece la a *'inuit ' for RFT 
work 

2 Precision optical elements msgnestum fluoride 
coated increaemg the light transmission approxi 
mately 10 per cent 

3 Simple take^Iown for cleaning 

4 Precision raetel parts black anodised for anti 
reflaction and outside ground to iVs'* 

5 Clean mechanical design partnining comfortable 
observation and eas# of focusing 

Thesa eyepieces ere produced in 16mm and 32mm 
effeedva focal length only 
Price poetpeid, 49S5 tech 



We Guarantee Complete Satisfaction 
or Money Refunded 
IMMBDIATB DELIVERY 


luiDM scmffK KKuraon, P. 0. Bsx M, Mtivsrss, Ns« Ysrk 
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Best Sellers in Science 


PROCEDURES IN EXPERIMENTAL PHYSICS— 
By Jmkm Slrenn Ph D A wealth of aeefu] tfata 
ol a prartlral kind for the constructor ex per I tn enter 
and ■killed craftaman $7 45 

HICH FRPOUENCY INDUCTION HEATING — 
By Frmnh W Curifs Answers manY queetlons Lon 
rerning Induction heating and Its utility in Indus 
trial prooessee Thoroughly praoiioal In scope $5 10 

MUSICAL ACOUSTICS — By ChrnrUm Cultwr 
Textbook (or college studmis majoring In music 
and esaentialljt phyaici throughout Covert all impor 
taot phaaea of aaouaitci of music 53 10 

PLASTICS — By J H DmBaU Third edition 
again revised and enlarged with two four color 
platM This If an Important book un the whole 
general subject of plastics plus much brand new 
material on aynihetio rubber manofacturing proc 
eases and plastics moldings #5 10 

NORTON'S STAR ATLAS AND TELESCOPIC 
HANDBOOK*— Ay Norton mnd fiagfls New tenth 

edition of a standard work with main charts re 
drawn for epoch of 1950 Staodby las amafeurs 
past the cradle roll $5 SS 

THE MEANING OF RELATIVITY — By Albort 
Elnsleln Second edition with added eliapter de 
scribing advances since publication of first edition 
some 2S years ago Requires knowledge of advanced 
mathematics and physics, not a popular eiposltlon 

$3 10 

THE SCIENTISTS SPEAK — Bditnd hy Wmrrmn 

W'rmpor A review nf recent advances in all of 
the srIcDces and a wide ranging dlscusaioo of the 
meaning of science In the modern world This book 
brings together Ihe 79 s<.lence talks by 81 
distinguished scientists which were broadcast at 
Ihe intermission of Ihe New York Philharmonic 
Symphony Sunday afternoon concerts In the 1945 46 
and 1946 47 seasons $3 BS 

RADIANT HEATING ^ By T Nmpimr Adtmm 

Complrte luformstlon for engineers irchitecli and 
conirartors on design insisUatlon and control of 
hot water steam warm air and electric radiant 
heating systems $6 10 

SLIDE RULE SIMPLIFIED — By C O Bmrrit 
How to tt*e a slide rule without any of the mysti 
firatinn that often surrounds this important tool of 
the engineer Excellent illustrations make everything 
clear 94 lO Inrluditig a slide rule (or book alone 

93 as 

NACRINRRVS HANDBOOK __ iJiA Bdttion 

Bible of the mechanical Industry 1911 psg<» 
of latest standards data and Information required 
daily In shop and drafting room ^ 10 


and Technology 


THE riNSTEIN THEORY OF RELATIVITY 

By L IL mnd H G Limhmr An Iniermedlate book 
from which engineers and the like ran get close 
to an understanding of relativity Partly In Ian 
guage but largely in mathematics of college grade 
mainly calculus 99 10 

HEAT PUMPS — By Sporn^ Amhro»m, mnd 
BmnmmUtmr PresenU the basic facts on the design 
operation Installation and maintenance of heat 
pumps (or ritbrr heating ur cooling m domestic snd 
Industrlsl sppilcaiions 99 95 

PRINCIPLES OF PHYSICS* VOL III— OPTICS 
— By Frmnrit Wmmton S««rs One of the most 
modem works on physical optics available today 
At college level It covert the subject with emphasis 
on physical princl|fleii rather than practical appli 
Lations 95 10 

IF YOU MUST TAMBI E— By MmurUm Lmnihmn 
Statistical safety as practiced by Insurance com 
panics spplietl to bridge dice roulette horses 
and BQ on No guarantee of surceasful systems 
but sound advice lightly handled 99 10 

EXPERIMENTAI PLASTICS AND SYNTHETlr 
RESINS — By C F D AlmUo Explicit directions 
for making must nf the well known plastics and 
resins using a minimum nf laboratory equlnmenl 
Many of the processes can be translated direcilv 
into Industrial applicaliona 99 10 

FUNDAMENTALS OP OPTICAL ENGINEERING 
^ By Dofsadd H JocohM This work starts oui 
St the very beginning Is mainly non mathemstiral 
and is probably the beat suited of all existing hook* 
as an lutroduction to optical design Author It a 
physicist at Bureau of Standards 95 60 

THE HOME FREEZER HANDBOOK— By Gmrmld 

J SloMl E>etailcd In^uotlons for building an I 
operating home freetera* large and small that arc 
low in brat cost snd economical to run Ssotiun oii 
preparation of foods for freexlng 94.10 

INDUCTION HEATING ^ By Othom^ Brmvm, 
JoAnsofi, Cable oisd Eepeis Prlnclplee and theory 
practical appllcaiions of motor generator and high 
frequency induction heating circuits and irn 
quency gentration and comparisons of heat traating 
methods 93 10 

AN OIL BURNER HANDBOOK— By L J Whmimn 
How oil bumera work, bow to get the greatret 
efhriency from them how to aonserre fuel and 
what to do about troubles are all told here in 
simple understaudable language — for home nvmnrs 
or technicians 93 50 


Tenite Thia revlBod edition ccmtalns 
32 pa^es and 100 illiutratiions of 
cellulose ester thermoplastics In addi- 
tion to describing what Tenlto la, how 
it is made, and for what kinds of ap- 
plications it is suited, this booklet also 
enumerates its physical properties and 
then lists them in tabular summary 
form Tennessee Eastman CorporaHon, 
Kingsport, Tennessee — Gratis 

Compressed Air Handbook Is a 400- 
page reference on applications, in- 
stallation, operation, and maintenance 
of compressing equipment and air-pow- 
ered tools of all types Much new and 
original data have been added to defini- 
tions, test standards, and basic tables 
and formulas formerly published as 
‘‘Trade Standards ” Compressed Air and 
Gas Institute, 90 West Street, Neto York, 
New York— 43 00 in the United States, 
$350 elsewhere 

Designs for Helicopters, by I B Lasko- 
witz, M£ , 18 a 24-page booklet con- 
taining specifications and patent draw- 
ings giving details of three diflerent de- 
signs for helicopters with manual and 
automatic blade pitch angle changing 
means Also included are six outline 
drawings showing the application of the 
principles set forth in specifications and 
patent drawings I B Laskowitz, 2S4 
Eastern Parkway, Brooklyn 25, New 
York --$200 

How To Select Binoculars For those 
looking for guidance m selecting 
proper binoculars for type and excel- 
lence, this 24-page well-illustrated 
booklet gives a layman’s version of the 
fundamental principles of optics as they 
are related to binoculars Essential re- 
quireqments in specific types of binocu- 
lars (for theater, general daylight 
sports, magnified night vision, and so 
on) are related to magnification, field 
of view, brilliance of image, and quality 
of image Sord Binoculari, KoIUman 
Instrument Division of Square D Com- 
pany, Elmhurst, New York — 25 cents 

The Observer’s Handbook for 1948 con- 
tains data on the planets and other 
astronomical phenomena, month by 
month, also lists of double and multiple 
stars, variables, four star mapa, an 
ephemeris of the Sun, and miscelUmeoxis 
astronomical data Most amateur as- 
tronomers obtain this booklet eadi 
year Aoyal Astronomical Society of 
Canada, Three Willcocks Street, Toron- 
to, Ontario, Caviada — 25 cents 


(Th* above prioea are peslpaid In the United Statea Add on Coretsn orden, 894 for 
pealape en eacb book exr-ap« aa noted All prieea anbjeet to ebanpe wtlhoul 
Botlee. Booka Uated are offered far relall aale enly not to tbo tr^e > 
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Manual or Underpasses and Servicb 
Tunnels Describing and illustrating 
shapes and sizes of openings, this 84- 
page manual ahows how underground 
passageways for people, livestock, mer- 
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KNOWLfiDCT 
THAT HAS 
ENDURED WITH 
THE PYRAMIDS 



A SEC 
FOR THE 
OP LIFE 

^rjjnr^BNCS came the knowledge i 

built the Pyrimida? Where did ^ 
the fint builders in the Nile Valley acquire 
their astounding wisdom that started man 
on hu upward dunb? Did their knowledge 
come from a race now submerged beneath 
the sea? From what concealed source came 
the wisdom that produced such characters 
as Amcnhotep IV, Leonardo da Vinci, Isaac 
Newton, and a host of others? 

Today ti » known that they discovered 
and usM certain Secret Methods for the 
development of their inner power of mind 
They truly learned to master life This 
aecret art of living has been preserved and 
handed down throughout the ages and to- 
day IS extended to those who dare use its 
prc^ound prmc^es to meet and solve the 
problems of life in these complex times. 

ThU Sealgd Book — FREE 

The Roaicrucians (not a religious orgsni- 
zation) have prepared an unusual book^ 
whkh will be oem free to sincere inquirers, 
in which the method of receiving these 
pnadples and natural laws is explained. 
Write today for your cop^ of this 
scaled book. Possibly it ^1 be the 
first step whereby you can accom- 
^ plish many of vour secret ambitions 
and the building of personal 
achievements. Address your in- 
quiry to: Scnbe x. V H. 



The ROSICRUCIANS 

( AMORC) 

San Jose, California 


For Scioottfie and Ttckoieol 
■ookt 

Try oor look Doportmoat 
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chandise, and utility lines can be effi- 
cient and economical Suggestions are 
given on floors, drainage, lightmg, 
brackets, and end treatment Armco 
Drainage and Metal Products^ Jnc , 
Middletown, Ohio — Gratis Request 
this manual on your hnstneas letter- 
head 

Great Idea This is a single sheet show- 
ing the advantages of self-adhesive 
labels It U one of a senes of illustrated 
sheets which are available for produc- 
tion, for carrying instructions, or the 
electrical industry Avery Adhesive 
Label Corporation^ 36 West Union 
Street, Pasadena 1, Cali/omia — Gratis 

How TO Solve Communication Prob- 
lems IS an eight-page booklet de- 
scribing some available types of inter- 
communication installations, stressing 
their time-saving applications Also 
mentioned are voice-paging and Indus- 
trial music systems £xecu tone, Jnc , 
415 Lexington Avenue, New York 17, 
New York — Gratis 

Fifteen Building Maintenance Prob- 
lems Of interest and value to plant 
owners, engineers, and maintenance 
men, this folder points out solutions to 
such problems as leaky roofs, worn 
flashings and gutters, rough concrete 
and wood floors, concrete dust, spalled 
walls, and loose pointing Stonhard 
Company, 403 North Broad Street, 
Philadelphia S, Pennsylvania — Gratis 

Rempe Enqineering Data Book Pre- 
pared for design engineers, this 34- 
page booklet contains the fundamentals 
of pipe and fin coil calculations And in 
addiUon to design and reference sec- 
tions, the booklet also covers luch sub- 
jects as inspectmg, testmg, and finish- 
ing of coils, calculations of heatmg and 
cooling coils, methods of computing fin 
coil surfaces, application of coils to par- 
ticular types of heating and cooling 
umts, and properties of saturated steam 
Rempe Company, 340 North Sacra^ 
mento Boulevard, Chicago 12, Illinois 

Corrosion-Resistant Materials and 
Equipment is a 16-page booklet pre- 
pared to aid m the selection of proper 
or suitable corrosion- resistant matenab 
or equipment and to pomt out how they 
are used for combating corrosion Re- 
quest Bulletin K United States Stone- 
ware Company, Attention Mr R W 
Grace Akron 9, Ohio — Gratis 

Metrxcator Air Gage In 12 pages this 
bulletin outlines the simphcity and 
characteristics of this air gage Illustra- 
tions and sectional views show how the 
method of gaging can be used m in- 
spection Federal Products Corporation, 
1144 Eddy Street, Providence, Rhode 
Island — Grotie 

The Ionotron Giving design specifica- 
tions, installation data, and per- 
formance reports, this booklet shows 
how the Ionotron static electricity 
eliminator is applied to printing presses 
in all printing processes United States 
Radium Corporation, 535 Pearl Street, 
New York 7, New York — Gratia 
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15,000 1077 

FORMULAS PAGES 


HOPKINS’ 
“CYCLOPEDIA 
OF FORMULAS” 


Thousands of copies of this ac- 
knowledged leader among books of 
formulas arc being used daily 


$6 00 postpaid r Domestic) 
$6 50 postpaid (Foreign) 
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INVBNTOllS 

Learn how to protect jour Invention The 
U S Patent Office adviaea the inventor un- 
leaa ha U familiar with auch Duittera to 
•naaoe n competent reolatered patent at- 
torney or asent to repreaent him We main- 
tain a atatf of registered patent attorneya 
ready to serve you In the handling of your 
patent mattora. 

Special booklet '’Patent Guide for the In- 
ventor containing detailed information eon 
cerning patent protection and procedure 
with Record of Invention” form will be 
forward ed upon regueat — without obl igation 

CLARENCE A. O’BRIEN 
A HARVEY JACOBSON 

RtgiifttiW PofMif Affomay, 

7»4CDI$lrictNattoiMil>Mo .WarfilnglonS.D C 
IMftaie teed ntf oopy of Patent Quid* for the lorm 
tnr and alAi Beoord of Invention rorn ThU 
reauQit doM not obtliaU dm. 
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City State 
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FRANCIS BANNERMAN SONS 
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BIUIVEt HE HAS AN INVENTION 

a search of the most pertinent prior U S 
Patents should be made and a report ob- 
tained relative to Its patentability Write 
for further particulars as to patent protec 
tion and procedure and Invention Record 
form at once No obligation 

MoMONNOW, BENMAN i DAVIDSON 

RBSlsttrtd Patent Attomtys 
1755 Victor Bollding WcnhliiftM 1, D C 
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DIAMOHOS .... 

ICMMiMl Tull U lUnlni 

Mdiiy pro^tlon procmci con om 
diomonds with profit — but only wh4ii 
Hity ort properly otitiied to obtoin 
moxiiiHim reiolti. Now yo« con obtoin, 
Is one Yoltime, complete ood coocIm 
informotioe on indostrlol dlomondi ond 
their ims in hordneH testing, wheel 
dressing# cutting metoltic ond non- 
metallk motorials, mochining gfosc# 
rock drilling, ond wiro drowing All of 
this, ond mom, in 

DIAMOND TOOLS 

By Paul Orodtinskl 

Taoholoal oooBultant indoatrial Pla m owl 
SUntw Loodfsa 

f4.60 postpaid 

Ordsr frsM 
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THC ROOK DEPARTMENT of ScieettRc Amerleon la eondoeted, with the co 
Operation of the Edifon, to moke ovoffobie for you o eomprehenslve book 
lervlco Eock month the Editors select ond review in theM columns new books 
In a wide range of Klentiflc and technical fields. In oddition, they ore ready 
of oil times to odvise you regarding the beat ovolloble books on any lubject 
You ore Invited to use this servlco freely Tell our Book Deportment what 
kind of boob you wont and you will be furnished with the names of ovoll 
able books, Including prices When Inquiring about books, pleose be spe- 
cific; remember theft we con be of the greqtest help orty when you tell us 
{ust what you ore looking for Books listed In these columns may be ordered 
from our Book Department Add 25 cenH per book for moiling outside U S 
All remittonces ore to be mode In U S funds Prices given or# subfect to 
change without notice 


ADVENTURES IN MAN'S 
FIRST PLASTIC 

By N^hon S Knaggs 

T his book is an adventure book, but it 
is a great deal more than that It m- 
cludes, with the adventures of the 
author and others seeking natural 
waxes, a huge amount of information 
regarding these important industrial 
raw materials Waxes gathered from 
the remote comers of the world serve 
industry and mankind in many diverse 
ways, and the whole picture of their 
origins, collection, history, and appli- 
cations form the subject matter of this 
fascinating book Whether you are in- 
terested in romance, in industry, or m 
both, this book has much of interest 
and value for you (329 pages, 6 by 9 
inches, illustrated ) — $6 85 postpaid — 
DHK 

YOUR HOME AND HOW TO 
BUILD IT YOURSELF 

By Woyne C Leckey 

P EKHAPs only a genius without a sub- 
stantial mechamcal background could 
learn all about the construction of a 
home from a single book, nevertheless 
this comprehensive volume will go a 
long way toward ingtilling funda- 
mentals in the beginner's mind, or as- 
sisting the advanced amateur carpenter 
in carrying out a project of such mag- 
nitude Most of the story is told in ex- 
cellent drawings and equally good 
photographs, and the subject is cov- 
ered from preliminary layout through 
excavation and masonry work to fram- 
ing, sheathing, plumbing, electrical wir- 
ing, and all of the thousands and one 
details which go into house construc- 
tion (9 by 11 inches, permanent plas- 
tics binding, paper covers )— $310 post- 
paid— Ai>J> 

FOOTNOTES ON NATURE 

By John Kieran 

T hobb who like to endure all sorts 
of weather in order to enjoy the 
birds, the plants, the insects, axkd other 
wild life will find this book thrillingly 
informative Tliose who do not like 
such things will find themselveB won- 
dering how a brilliant mind like John 
Kieran could become so ins4^id. And 


those who have the temperament for 
this sort of hobby but never have tried 
it will find John Kieran plunging them 
head first mto a life time of enjoy- 
ment John Kieran, as almost every- 
body knows, is a past master at using 
words to make scenes come ahve, and 
the wood engravings by Nora S Un- 
win are excellent (279 pages, 8% by 
5^ inches, 17 illustrations )— $3 10 
postpaid —fill# C ( 

SCIENCE IN PROGRESS- 
FIFTH SERIES 

Ec/tfec/ by George A Batfsell 

A s WITH the previous books of this 
series, the present one contains re- 
cent lectures by outstanding scientists, 
bringing their particular specialties 
up to date The lectures were origi- 
nally prepared for the Sigma Xi Na- 
tional Lectureships The present vol- 
ume contains 11 chapters, each by a 
different scientist and on a different 
subject These mclude Jewett on the 
future of scientific research , Macsl- 
wane on geophysics, Kerst on the beta- 
tron and high energy radiations, Taylor 
on catalysis, Michaelis on oxidation 
and respiration, Beadle on genes, Rous 
on cancer, Stakman on plant diseases, 
Speidel on cell metabolic, and Evans 
on anterior pituitary hormones An 
important scientific work possessing 
interest for the well-informed layman 
(353 pages, 6 by 9 inches* illustrated ) 
— $5 10 postpaid — DJIJC 

SOILLESS GROWTH 
OF PLANTS 

By Cor/efon Eltis and M W Swanky 

Second Edition Revisad and 
Enlarg 0 d by Tom Eastwood 

T ux FACT that vegetables and flowers 
can be grown In tanka of chemicals 
and without the use of soil has stimu- 
lated many Imaghiationa But the gen- 
eral impression has been that such 
farming is a hobby only* l ia bl e to 
weird results in the hands of the ama- 
teur* and of commercial interast only 
in barran lands where endinary firm- 
ing is not feasible This book corrects 
all that It shows that soilleai farming 
(hydrcqKmics) can be ooaim«reially 
profitaUe right In the richest of farm- 
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ixig dittricti It is a second edition, 
amplified to add information not found 
In the first It contains page after page 
of scientific analysis, case history, dis- 
cussion of further lines of research, 
suggestion for commercial develop- 
ment. nils is, then, a **know how’’ book 
for the reader who intends to make 
money out of soilless fanning (283 
pages, 9V4 by Inches, about 150 il- 
lustrations and tables)— $4fi5 postpaid 
— EXC 


HOW TO MAKE FRIENDS 
WITH LAIOR 

By Dr. Herberf S A4/nof and 
Louis Zasloff 

P OT forth as a guide to executives, 
this multigraphed paper-covered 
book focuses attention on the cardinal 
principles of effective labor-manage- 
ment relations. It covers underlying 
causes of labor problems, how to deal 
effectively with organized and unorgan^ 
ized labor, bargaining strategy, pre- 
vention of trouble at the source, public 
relations, labor relation laws, and so 
on. (86 pages, 8 by 11 inches, unillus- 
trate^)--4260 postpaid —A J'J’ 


RAW MATERIALS FROM 
THE SEA 

By E F Armstrong and L M Miall 

C OMCxmirs the oceans to be a mine 
of some 300 million cubic tmles of 
sea water, eadi weighing 4000 million 
tons snd containing 166 million tons 
of dissolved salts, 1^ little book fur- 
ther conceives them to be sources of 
all the elementt in greater or less pro- 
portions, even including radium at a 
rate of about 5 grams per cubic mile 
All of these potential values of the 
oceans are surveyed and the several 
important industries utilizing sea water 
as raw materteis are descril^ in some 
detail salt, bromine, magnesium (met- 
al and compounds), iodine, potash, and 
the freshening of salt water An inter- 
esting and useful reference book (196 
pages, 6^ by 8% inches, illustrat^) 
— postpaid — DHJK. 


LUMBER--A«ORufQ€turo, 
Condlflo«ing« Groding, 
DistrlbMtion, and Use 

By Nelson C Brown 

N SW significance is being attached to- 
day to lumber and lumber products 
Housing problems alone account for 
much of ^is, and wood is finding new 
I uses in many fields of technology Here 
I la a complete analysis of manufacturing 


Bmouw of Increottd production coits 
of booki, publtshon' r«taM prtcoi to- 
day or* tvbfocO to corwtont diango It 
Ai«y bo noco«»ary, thoroforo, for our 
Doportmont to odvUo book pur 
chaien of Incroaiod cotfi, ovon whon 
erdori Mnt are botod on curront quo- 
torton*. 

The Editor 


procedures for converting logs Into 
lumber, mcluding a discussion of 
equipment, sawing methods, power re- 
quirement^ and the use of by-products 
Conditioning of lumber is explained in 
theory and practice, as is also the grad- 
ing process Stress is placed upon the 
outstanding need for efficient and eco- 
nomical methods in all stages of lumber 
production, from the standing tree to 
the end uses Obvious purpose of this 
volume is to deal thoroughly with the 
opportunities available to Ihe lumber 
industry and to point up the advan- 
tages that can be had through the ap- 
plication of technological advances (344 
pages, 6 by 9 inches, well illustrated 
with photographs and drawings ) — 
$4.35 postpaid — APJ* 


PHOTOGRAPHIC GIANTS 
OF PALOMAR 

By J S Fassmro and R W Porter 

B ook of 20 full-page drawings of the 
200- inch telescope reproduced from 
Porter’s 30- by 40-inch originals In 
pencil, showing the big telescope and 
details of its parts such as the ob- 
server’s coop, the 36- by 51- inch ellipti- 
cal coud6 mirror and its crane, detail 
of the oil pads, R-A drive and com- 
puter, big aluminizing bell jar, also the 
48-inch Schmidt telescope, and a close- 
up of Porter with a Schmidt Eight 
full-page astronomical photographs are 
included since this book is for dis- 
tribution to the general public at the 
new observatory Detailed explanations 
face each illustration and all the illus- 
trations are on coated paper, full-page, 
suitable for framing (60 pages, 8% 
by 11 inches ) — $1 60 postpaid — A GJ 


HENRierS MOLDS. YEASTS 
AND ACTINOMYCETES 

Second Edition, by C E Skinner, 

C W Emmons, and H M Tsuchiya 

T ina second edition of the late Prof 
Henrici’s 'Handbook for Students of 
Bacteriology” continues and brings up 
to date the subject matter of the origi- 
nal edition in as nearly the manner of 
the original author as has been possible 
for others following after The present 
book is addressed to students not in 
the narrow sense of those purstiing 
their studies in classrooms but rather 
in the sense of all those who still seek 
to learn This volume la a standard work 
in its field and is the principal and 
constant reference work of those in- 
terested in the broad classes of or- 
ganisms embraced within molds, yeasts, 
and actinoraycetes (409 pages, 6 by 9y4 
mches, illustrated) — $510 postpaid — 
DHK 

FABRIC STRUCTURE 

By John H Strong 

R SADgas connected with textUe indus- 
tries, also amateur weavers of aome 
expenenM will find this a valuable 
store of professional informatLon on 
weaving fancy goods Its author is an 
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they can sucoeasfully fill all requlra* 


Tha only book bas^l on the Henry 
Syatem ia Fcedacick Kuhna*a 

«THE FINGER PRINT 
INSTRUCTOR’’ 

In thu 162*paKa book, written by a 
noted finger print expert iriio was 
for many yean m the Bureeu of 
Criminal Investigaticm, Haw York 
Police Department, will be found 
complete mstruenona on every phase 
of the work from t aki ng the prints 
to final identification Numerous 
photographs and reproductions of 
prhua make all datails clear 
Used by many goveminantal and 
ijkdustnal personnel departments 
«nd by tha P3X 

$4.25 postpaid (Domastic) 
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English weaver of 50 years" experience 
who lectures, teaches, and writes The 
totally uniformed tyro at the textile 
arts probably would find this book a 
bit mystifying (241 pages, SVfe by 8 VS* 
inches, 411 illustrations) — $610 post- 
paid — A G 1 

WIND-TUNNEL TESTING 

By Alan Pope 

E ven before the Wright Brothers, the 
wind tunnel played an important 
part m airplane development, and in 
aeronautical education Today the tun- 
nel IS as indispensable as ever Profes- 
sor Pope has good use of the vast 
amount of kxiowledge now available 
He has described the wind tunnel and 
Its auxiliary equipment clearly and 
completely, and presented its design 
accurately and skilfully The chapter 
on Testing Procedure will help every- 
one who has to use the tunnel, whether 
student or advanced research worker 
It IS invaluable to have wind tunnel 
wall corrections and practical rules for 
extrapolations to full scale withm the 
covers of one book With a clearly 
written and well- illustrated book. Pro- 
fessor Pope will earn the gratitude of 
many types of readers (319 pages, 
5% X 8% inches, illustrated ) — $5 10 
postpaid — A K 

AMERICAN OIL 
OPERATIONS ABROAD 

By Leonard M Fanning 

W ITH a total investment m foreign 
countries oi nearly two and one- 
half billion dollars, American oil in- 
terests abroad arc here described com- 
prehensively as to their importance 
and magnitude The text traces the 
fasemating diplomatic and operational 
history back of these huge investments 
and draws a clear picture of the way 
in which American companies have 
been of substantial material aid to 
whole communities in foreign lands 
It will serve as a valuable reference 
source against ^hich to view the daily 
news of events in foreign oil fields 
(270 pages, 6 by 8 mches, 96 pages of 
photographic illustrations) — $510 post- 
paid — A PJ^ 

ONE TWO THREE • • INFINITY 

By George Gomow 

T his is another “fun with figures” 
book and a very good one Differmg 
from the usual course, the author has 
chosen to present highly complex (to 
the average layman) mathematics first 
and then go on to what is understand- 
able, simple, and fascinating Thus the 
reader who is habituated to pickmg up 
scraps of entertaining information 
from the first halves of chapters and 
skippmg die complex explanations m 
the last halves will need to reverse 
his reading procedure and study the 
last halves only In fact, the further 
the text progresses the simpler and 
more mteresting it becomes (^ pages, 
8V4 by 6 inches, illustrated )— $4 85 
postpaid — EX C 


SMALL TELESCOPE 

It a Deceptive 
Liffle Giant 

F xjuuy portable, either by shoulder or 
car, the neat little four-inch refiect- 
mg telescope shown in the illustration 
was made by an amateur who had 
already made and used one ten inches 
in diameter He found that, for its size, 
the smaller one actually paid better 
satisfaction dividends than the big one 
Such an instrument can be made com- 
plete for as little as $10 though $15 is 
perhaps more nearly average 
A widespread belief that a four-inch 
telescope is too small to reveal much 
of the heavens vanishes on mvestigat- 
ing the serious astronomical observing 
of a dozen decades, done by amateur 
astronomers, some with even smaller 
instruments Standard books like Mc- 
Kready’s "A Beginners’ Star-Book” 
contain long lists of sights for several 
sizes of telescopes, even three- and 
two-inch The much-talked-of huge 
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telescopes are not used visually but 
photographically When they want to 
take a visual peep at Mars or other ob- 
jects astronomers deliberately choose 
smaller telescopes For this there are 
sound reasons not easily explained in 
short space 

A talking point for moderately small 
telescopes like the one shown, versus 
larger ones, is the same as for small 
versus big dogs A four-foot dog is 
eight times as bulky and hungry as a 
two-foot dog but he isn’t twice as good 
a dog Benton A Wheeler, Lattle Rock, 
Arkansas, who made this telescope 
found his ten-inch instrument too bulky 
for his apartment The smaller one 
which resulted is as well equipped as 
a big one — has axes m two directions to 
pomt and control it Such a telescope, 
dissected mto two or three main parts, 
will easily fit mto a car without crowd- 
ing out a mother-m-Iaw Not dissected, 
it may (repeat may) do even this 
Numerous other amateur telescope 
making and using addicts have added 
special purpose telescopes to their col- 
lection 
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Telescoptics 

A Monthly Department for the Amateur Telescope Maker 

Conducted by ALBERT G INGALLS 

Editor of tho Stiontlflc Anioriccui book* ' Amatovr Tolotcopo Making 
ortd ' Afnotour Ttloacopo Moklng—Advoneod" 


P ORTABILITY IS a relative term Many 
articles described as waistcoat or 
‘Vest-pocket'' size are that especially 
if the vest pocket is an overcoat pocket, 
but still they feel so bulky that after 
the novelty has worn off the acquisi- 
tion you find yourself lea v ing them 
home till some other day 
Horace E Dali, 166 Stockmgstone 
Hoad, Luton, Be^ordshlrc, England, 
has spent much time seeking such true 
lightness and portability — actual, not 
mere assertive portability — m vest- 
Iiocket telescopes that you will really 
carry them daily without a frown 
He has built four such telescopes, de- 



rifira fi Dali aad his vMt-paakat 
ftMhtg tsIfsaaiM. Magnlflaatipn x30 


scripUons of which follow Of the four, 
two were successes and two were par- 
tial failures, a score that runs about 
average for TN optical projects There 
IS almost as much value m describmg 
failures as succesvses so these will not 
be omitted 

The first is a so-called spherical sec- 
ondary “Cassegramian” (actually the 
Dall-Kirkham telescope) of aper- 
ture, a little gem of fine craftsmanship 
Figures 1, 2, 3 4 

“This outfit,” Dali writes, “was made 
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Figuro 2i At tokoii from a ehamals bag 


to cany about with me on rambles 
mainly for terrestrial views but it will 
resolve stars down to Dawes' limit with 
a high -power eyepiece The entire out- 
fit goes into my waistcoat pocket with- 
out jutting out more than a fountam 
pen It weighs eight ounces mcluding a 
half-ounce portable stand (Figure 1) 
with tempered steel woodscrew end for 
quick attachment to the nearest gate 
post, window frame or what you like 
“The power is X35 to x80, being con- 
tinuously variable (pancratic) by pull- 
ing out the eyepiece an inch or so 
Other eyepieces may be used to give 
changes of power but each one gives 
the same range, about 2 1 The eye- 
piece IS of the comfort type — large eye 
lens and eye point clear of the lens 
“No instrumental scattered light is 
visible even near the sun 

‘ The light grasp is decidedly better 
than that of a 3" refractor and the tele- 
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■cope will do mil that b ZVa* capable 
of Figuring was carried to the limit 
and definition is excellent 
"The mirror is supported without 
strain or shake, and three flush ad- 
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justing screws with spring follow-up 
make adjustment easy and it stays put 
Ibe airtight covera for the two mirrors 
are a part of the framework and don^t 
have to be put back <hi after use 

^The main ingredients the mount- 
ing are duralumin and aluminum 
but some steel and brass parts are in- 
cluded where construction and strength 
demand 

*"rhe spherical secondary Cassegrain- 
lan IS merely a means of saving figuring 
tune without any improvement in per- 
formance but if the spherical secondary 
Cassegrainian is combmed with the 
intermediate erecting system (Figure 
4) adopted on my 15^'' telescope de- 
s^bed in Scientific American^ May 
1939, and for all my Cassegrainians 
since 1831, there Is combined with sim- 
plification a very important improve- 
ment in general performance and an 
erect image 

"This outfit is many times lighter 
than anything that has been made, 
of comparable performance A fair 
amount of work was involved, of more 
than usual precision Next letter, 111 
send a photograph’’ 

All this was written by Dali just be- 
fore World War II broke out, and the 
promised photographs were delayed for 
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the duration Reminded recently of the 
photographs Dali writes, **The vest- 
pocket has been a great source of 
pleasure and has been carried and used 
on all holiday journeys since 1839 
The Devon and Cornish coasts were 
our chief holiday centers during the 
war and I carri^ this 3V4'’t watching 
convoys sailing up and down the Chan- 
nel Once, in 1941, during an air raid 
alert, a Czech refugee saw me using it 
and fetched a policeman who arrived 
with a screech of car brakes For- 
txmately for me, regulations were not 
so tight in 1941 as they became later 
and pocket apy glasses were permis- 
sible, and I escaped the clutches of the 
law and did not lose my telescope ” 

In 1940, the war young, Dali made 
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tica. Focusing mount wit)i plus A mmua 
4 diopter scale Clear a^rture eye lens 
19/32 ineh \yi inch OD across threads 
at objective end This is a beautiful job 
you will be proud of in both appearance 
and performance 

Stock # 24 $6 SO et 

ACHROMATIC ERECTING LENS 
SYSTEM six elements, coated and 
mounted in IVi inch dia by 1 H inch 
long aluminum mount This la a really 
MrIi grade erwCor made by the same com 
|l8iw and fori^he same instrument as our 
#100 AAB objectives 
Sleek # 101 95 00 ea 

BYK PIECE E F L one inch, removable 
Vttkre coated lenses field lens is an 
achromat, 1 1/16* dia threaded mount 
Clear apc^i;o eye Icna 15/16 inches. This 
eye piece wa* made for M 12 panoramic 
telescope 

Stodt # 20 $3 75 ea. 

BYE KBCE-Urge from aircraft sight 
jSi station In 2H inch dia threaded 
mumlnum mount with locking ring E F L 
gpprox 2 inches Coated optics, clear 
aperture eye lens over \H inches 
Stock # 22 95 00 ea. 

Lenses only for above 

Stock # 22 B 93 00 set 

PUm use Stock No wh*n ord^nmg 


F. W. Balkotyiia 
P. O. Box 382 
Feiat PlcMant. New York 


two more portable telescopes for 
watching aerial dogfights. One (Figure 
5) consisted of a 13/16^ two-lens aclm- 
matic objective, a four-lens erector 
giving fiat, wide field, and a four-lens, 
long eye relief eyepiece — the whole a 
small but carefully designed piece of 
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optics The eyepiece plus erector alone 
serve also as an x30 compound micro- 
scope Total weight, ounces This 
telescope is so successful that Dali 
carries it at all times It is high grade 
optics not to be confused with low-cost 
pocket telescopes of not very dissimilar 
external appearance The general pub- 
lic would not pay what such a telescope 
as this is worth 

The remaining two telescopes that 
were not cmplete successes are even 
more interesting They came near being 
successes and their description may 
challenge others to try to leap the same 
hurdles Descrlpton also offers free ex- 
perience to others who plan similar 
designs, the wise being able to as- 
similate others' experience and profit 
by it, the not wise having to re-manu- 
facture their own from scratch. 

Figures 6 and 7 show a 1^" 
Gregorian 2%* in length, x20, made in 
1928 "Disadvantages,” Dali states, 
were "Althou^ good objective lens, 
secondary spectrum was very evident 
at x20 owing to short focus (about 5*) 
Figuring done well but telescope hi^y 
critical to squaring on. Difficult to hold 
steady owing to shortness Field only 
32^ Oose eye point and small hole ” 

Other details IVi* achromatic objec- 
tive, hyperboloidal W primary, 
Tolies eyepiece diameter, ellipsoidal 


I 

« 
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secondary 1^3 diameter of objective 
lens cemented to the latter, screw focus, 
erect image In Figure 7, drawn by 
Dali, F4, FI 4, FB refer to foci these 
many apertures distant Partly related 
observations It is believed that some 
American amateurs have worked on re- 
fiecting binoculars Porter tried it as 
mentioned last month Wm Buchele, 
former amateur, Toledo— 20" reflector 
described this department 1939, Oc- 
tober, 7500 roof prisms in amateur roof 
prism program in war time, now Mod- 
em Optical Co., — applied, 1943, for 
patent granted last December (U S 
Pat 2,413,286) on a Schmidt binocular 
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mxtent Is exactly an reprasented raium within 10 
^ys and money wUl be refunded Full direetkna 
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Itoek « 014 S 91t.M Fs et pMd 

Same SEXTANT as above but new and with 
Automatic Electrle Averaflnc Davies and lUi 
nated Averatlnc Disc for nliht time uae Oovt 
$217 We have checked Bubble and colllmatlon and 
euarantee perfect worklnc order 
Sleek « ms 9iS.W FMlpnJd 

ASSEMBLE YOUR OWN BINOCUURS 
Comploto Optics! Compute Motol Farts! 

Sava Mora Tkan Regular 0>st 

oovrs T X M toi- 
NOOTJLARS Here's 
an unusual opportu- 
nity to seeur# a One 
sat of Binoculars at i 



sat of Bmooulars at a 
subatantlal savlnf of 
money Offered nsrs 


money _ 

are ocunplsto sets 
Optics and ltd 
Parts for the OoWs. 
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We euppty fuU to- 
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have new low reflection ooatlBs 
7 X dO OptVos 
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NOnCTBI Add 30% Federal BxcUe Tax to above 
nrloes If you order both Binocular Optica and 
Binocular Metel Paris 

ARMY'S 6 X 30 BINOCULARS 


COMPLETE OrnOB A METAL PAETS — 

M ISAI Walerpreaf Madal $ x M Btaieetdara. ' 

thine you n eed r eady for auambly When L 
wUl look like a raroUr factory job eostbUT 91M to 
9120 The Optics are new hi partaet or near-perfeet 
condition Have new low r^setlon eoatlttf Metal 
paru art new and parfeot all oompletely finished 
No mxihlnlne required Bodies factory hln^ and 
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Stack » U$>S 9440# PaetpaM 

plas to 00 tax — Tetal 041.00 

OONDEHSINO LENSES — Seconds but suitable tar 
Enlartars and SpotUchta 
Steefc k Itol-S Ot]?' Ala. P L 
Steak # lOtt S 44^ dia V F L. 

We Have a Limited qaaaUty ef Oaadeaster L 

•seconds —raneiiiff from to lib' In ua with 
varloua fooal lencths Send for Fraa Bulletin titled 
MISCELLANEOUS CONDENSING LENSEB-S 

$15 00 BUYS A $500 00 TELESCOPE WITH 
BIG 3" OBJECTIVE 


9fN FaetpaM 

704 r * *- 



3 power instrument, brand new, with plastlo OpUos 
and fixed focus 33' Ions Wt il lbs Wide fiald o( 
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(Shipptas Wi. aboat 70 Ibe.) 
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SURFACE HAROUED COATINRS 

0«t Th* iMt 

6" — $2 50 14" — #14 00 

» 3 90 16" — 10.00 

10- — 9 00 16" — 2X00 

12Vi« — 8 00 20” — 24*00 

24” — 130 00 

LEROY M. E. OLAUSINR 

S507 S509 Lincoln Ava Qll c c n > 25 , III 
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QnoUiy mnterl&li of ttao RZOHT kind 
0 Kit —Oluc abrAsivea pltob uuro ^ 
Initructlona W w 

HOBBYGftAFS— INFORMATION — INSPECTION 
Kobbnraf iX-XMaronali and Supporti 30# 
We cVer you the benefit of our M yeara of 
txptrlenca at hobby price Itat 

jJm M PlcrcA 11 H«rwd St , Sprlmneld. Vt 
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A Popular Illustrated 
Astronomical Monthly — 

For ametcuf aitronomere — now acar 
chartc, Gleanmga for laleacope makeya, 
page for obiervcrt* and celeatiel photo*. 
Sur chart! for N cad S HcmUpherea 
#3 00 a year domettici 63 50 la Ca n a da 
and Pan American Union { $4 00 foralpn 
^ngla copy, 30 ccnla SampU. on roquaal 

SKY PUBLISHINO CORPORATION 

Harvard Obaervaiory, Cambridgo 38 Maaa. 


RtCnJECTINO TILKaCOPI KITS 
OUR SPECIALTY 

PARABOtilO PYBEX MIRRORS made to Order 
oorreotty figured polished and parabolised Freolst 

workmanship guaranteed Prices on request 

WR DO POLISH INO PARABOLIZINa AND 
ALOTCNIZINO 

Bend for PR** ILLUSTRATED CATALOqU* 

M. CHALPIN OPTICAL COMPANY 
O. P. O. Box 207, Now York, W. Y. 


COMPLETE HIGH GRADE KITS 
OUR SPECIALTY 

Each kn ho* two glass discs 
fcorrcct tbickness), tampered 
pitch, 8 assorted abrssives 
including rouge (fewer may 
not give perfect optical sur- 
face), instructions, FREE 
ALUMINIZED DIAGO 
NAL, etc 



64 00 
5 50 
10 OO 
15 00 
21 00 


Pyres kit, 63 50 
Pyres kit, 7 50 
PyrwK kif, 11 SO 
Pyres kit, 22 00 
Pyres kit. 35 00 


PRISMS 1B/ir IVs" SI.TB, r %1M 

Pyres spaculuat made to order Your mtrror 
tested free. Ws do peUshinf and paraboimng 

ALUMINIZING 

A harder «iid br^bter elumlnuas coeting that i* 
uniform and prodiKaf a lasting snd lupartor re 
fleeting surfsce Gusrsnteed not to past or blister 
5 ^ $2 50 

UJO 
$5 00 

lewnleiial MotMtHngs (Bnll-leoiing) $87.50 

Mirrors for Cameras, Range Finders 
•nd other optical instruments. 

Write for FRBB PRICE LIST 

TRt PRUISION OPTICAL 00. 

1M1 Ini mrd StTNl. N. Y. Bl, N. Y. 


but m most such designs the mirrors 
are too hard to anchor in collhnation 
The other D^U partial success is the 
miniature 1^", X 12, 6/10-ounce Greg- 
orian shown in Figures 8, 9, 10 This was 
designed for attachment to the spec- 
tacles also shown To close it the 
primary mirror (into which the eye- 
piece is fixedly set) is folded down to 
right and the secondary mirror to left 
Other details Eyepiece is an achro- 
matic of 0 90^ f 1 , 0157" diameter Lattle 
‘‘handle*’ seen projecting apparently 
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downward projects actually to right 
and is a lever of the second class for 
focusmg, it causes the respective halves 
of the telescope to move apart or to- 
gether on two rod sliders 
Troubles “But I couldn’t get a proper 
cutting out of sky flooding,” Dali writes, 
“with the system of quick hitching on 
to my ‘specs’ that I had in view (When 
the photographs were taken I hadn’t 
yet designed hitching-on clip ) The 
Ramsden disk, at diameter, would, 
I first thought, ]ust about fill my day- 
light pupil and eliminate the necessity 
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for a sky-flood stop In practice it was 
too difficult to get the eye sufficiently 
well located coaxial and coincident 
with the Ramsden disk” 

Score Two bull’s eyes and two on 
the target 

G ear train for telescope drives, sup- 
plied by £ B McCartney, 1205 W 
Minnehaha Parkway, Minneapolis 9, 
Minn , is a simple one It is 1 r p jn of 
Telechron motor drive shaft with 8 
tooth pinion on it, 52 teeth in gear on 
end of worm, 221 teeth in worm gear 
around polar axis (Make worm gear 
on lathe with tap Using 10-pitch, 
sharp V-thread tap, gear will be about 
7" diameter ) 

Gear reduction is then 1/6.5 X 1/221 
= 1/1436.5, and polar axis will turn 
once in 1436 5 minutes 
To detect pits in fine grmdmg, Mc- 
Cartney allows the gunk to dry, then 
wipes off with the hand 'The remam- 
mg white spots are pits 

R usting of cast-iron grinding tools 
may be inhibited by using water 
mixed with Oakite, 10 teaspoonfuls per 
gallon Says Dr G Dallas Hanna, San 
Francisco 
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Send for dctcrtptivc literature on 
our line of telcicopee and acccuo- 
net Thcic instrumenu, deeigned and 
built by Robert Mogey, are of the 
fineit in quality and workmanalitp 
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Make Your Own 
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K XTENSIVE, pracucsl iiutmctionG 
for making excellent tcleeeopes 
capable of serious astronomical 
work, including the glaaa mlrrore 
and at a cost of lees than $25 for 
materials, are preaentod in 

AMATIUR TILISCOPI 
MAKINO 

(500 potM, 3U lllmtr^iwN) 

$5 00 pMipRdd, domootU) feroHm $BJ6 

A FTER you have made your lole- 
aopc, there will be other opdcal 
apparatus that you wUl want to 
make Then the book you will 
need is 

AMATIUR TILKSCOPS 
MAKINO— ADVANCID { 

(650 p4iR«», 301 ni m tml l o na ) 

$4.00 peMpoM, demewif] fecBlta 

Ask for deuiled information on 
these two practical books on an in# 
portant scientific hobby A postal 
card will do 
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Sbindle>at igratema 
Bteblliaer, vritage 

STEELS, new Balds tw 

STATIC charge elin^iator 
dUriuoier^ aircraft 


178 

8 

166 

108 

108 

106 

107 

109 

188 

88 

85 

178 

181 

69 

270 

130 

873 

877 

188 

81 


174 


828 

79 

30 

77 

184 

188 

188 

113 

87 

875 

81 

859 


165 

166 

6 

6 

871 

88 

84 

878 

159 

157 

156 

155 


176 

849 

850 

249 

M9 


SWITCH, encloeed mercury 
miniature 
thermal limit 


— T— 

TABLE, movable elevating 
rotary work 
iRaet toad 


Tank, marts 
Tappiijtombucklea' 

Teievtnon, fututo of 
Templatea. plastica layout 

TESTER, handy neon 
rigid 

TESTS for expansion 
tor Jet aUoys 

Textilas, ataJnproqf 
Thermometer, molten atori 
Theraxmlaatlc polyblaod 

Tire Inflator, COa 

TOOL cordlan, ariderlng 
drill-lathe combination 
tour-in-one bearii 
band &eiS, 
numbering 
pneumatlo tire 
soldering 

three-in-one fence 

Tractor, low-ooat 
Trade mask l aw 

ptu^ 

Truck. priUt lift 
Tuba, dtelactite heating 

TURBO-JErr, fuel ccmaumpMon of 
operattoo of 


Lphle 


— 


VALVE air control 
radiant heatli^ 

VlnyU new uaaa for 
^sooaite meter 

drauUe 


w VISE, bydraul 
79 with lingers 


— W — 


Washen, nylon faucet 
Watch tiiner. eleolreale 

WELDER, portable 

arc « , 

WELDINQ, eo m pre as lon . „ » 

gun, faydrri^ * ^ 

has^MmlaM , . 
nmlo-sM 

^ raatrictm testa on arc 

Wheals, qanvas-plastlcs 
wire, duu^^aatei 

WnUN O. apptotlons of printed silver 
mekhed or forming sprayed 
stamped 

meSoSy mam-production >. 
uses of ctampad 

WOOD, new studies of 
prmbncktM^ 


Ptmtad In ths a ■ A. Vran of WUson K. Las Ooamaar. Oraaaa, OoneseUsut 







